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INSTANT ADJUSTMENT BED ROLLS 


Planer experts the men who buy them... 


turn Buss satisfy their need for 
time-saving, profit-making planers. They 
make their choice from complete line 

planers number sizes and 
arrangements. Exclusive features? Buss has 
Like the simultaneous micrometer 
adjustment that provides lower bed roll 
settings from .000” .040” with turn 
micrometer hand wheel. Instantly raises 

lowers rolls for rough finish planing. 
You don’t even shut off the machine! 

When you’re ready talk planers, 

come planer people. 

Buss greatest name planers 

for more than ninety years. 


PLANER SPECIALISTS SINCE 1862 


MACHINE WORKS, INC. 
234 EIGHTH STREET, HOLLAND, MICHIGAN 
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CONTENTS 
LAMINATED STRUCTURES Page 


Structural, economic, and aesthetic characteristics result remarkable 
design potential. 


GLUES AND GLUING 
Fac. for Efficiency Lumber End and Edge-Gluing Syme 
From preparation the raw material the finished lumber panel. 
Effe Temperature and Humidity Glue Room Open Assembly Time 
Data show maximum permissible time varies with conditions glue 
room; casein being more senstive than resorcinol. 


SEASONING 


Tanoak was dried percent moisture content less than hours 
relatively few defects. 


LOG_GRADING 

New Hardwood Log Grades for Shoe-Last and Bowling Pin Blanks.......... 
Grading system based product yields can adapted other spe- 

cialty products. 


PARTICLE BOARD 
Effect Flake Dimensions Properties Particle Brumbaugh 
Flake geometry affects modulus rupture, bond strength, and dimen- 

sional stability. 

Bonding Particle Boards with Bark Extracts 
boards were produced with formulation bark extract 

and 


PROPERTIES 
Diffusion through Air-Filled Capillaries Softwoods—Part Carbon Dioxide 
Part series reports fundamental studies moisture move- 
ment wood. 


PRESERVATION 
Only tree out tested showed the high resistance for which bald- 
cypress noted. 


VENEER 
Cutting Device for Laboratory-Scale Veneer Bruce 
Technique for modifying standard Izod-Impact testing machine for 
veneer cutting the laboratory. 


DEPARTMENTS 


THE FOREST PRODUCTS JOURNAL 
published monthly the Forest Prod- 
ucts Research Society, 417 North Walnut 
Street, Madison Wisconsin. Second-class 
postage paid Madison, Wisconsin. 


Annual subscription rate, $15.00; single 


Editor ies $1.00 October Yearbook 
McDonald, Madison, Wis. copies $1.00, except October 


Number, $4.00. Annual subscription rate 
Wellwood $11.25 with voting, associate, and sup- 
President porting memberships the Society. Re- 
Harrar, Durham, mittances should made payable the 
President-Elect Forest Products Research Society. 
Berry, Burney, Calif 
Vice President Correspondence editorial matters 


Saunders, Westbrook, Maine should addressed the Editor, the 
Past President 


Memphis, Executive Office. The Society not 
Executive Secretary responsible for views expressed pub- 
Frank Rovsek, Madison, Wis. lications. 
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Engineered and built 
order for 


PACIFIC 
CORP. 


Coquille, 


125 h.p. lathe drive 


sheet speed synchronized 


tray and tipple drive, elimi- 
nating need for tipple 
operator 

automatic selection op- 
erator pre-selection tray 
and tipple position 

dual speed unloading drive 


automatic clipper control for 
high accuracy clipping—the 
standard the industry 


Put automation work for 
you! 

Increase production rates—get 
maximum use manpower, 
maximum recovery from log, 
with minimum expense and 
down time. 


Bring your production prob- 
lems, for dependable counsel 
and prompt quotations, 
automatic control engineered 
and built the requirements 
your plant. Our service does 


not end with your payment. 


4 + 
¢ 
i 5, 
and 
communications co. 
4-8561 
P.O. Box Ore. 
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Have you heard 
this one about the 
ortoise and the Hare: 


course you know the old fable about the tortoise and 
the hare the rabbit was confident he’d win that 
took siesta under tree and old “slow but steady” 
turtle won the race. 


But that fable when comes wood furniture 
because “slow but steady” isn’t good enough for today’s 
furniture manufacturer whose profits can made lost 
his cost accounting. What his manufacturing methods 


and his furniture products really require the slogan “fast 
but 


Take glue-setting for example. core binding, joint 
assembly, edge bonding, etc., furniture-in-the- 
making used have spend turtle-slow period time 


REICHHOLD 


Synthetic Resins Chemical Colors Industrial Adhesives Phenol 
Hydrochloric Acid Formaldehyde Glycerine Phthalic Anhydride Maleic Anhydride 
Sebacic Acid Ortho-Phenylphenol Sodium Sulfite Pentaerythritol 
Pentachlorophenol Sodium Pentachlorophenate Sulfuric Acid Methanol 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, 


standing stiffly clamps, before taking the next step. 
real bottle-neck or, may say, turtle-neck! 


But now, along comes RCI 9159 and 
What difference! This easy-to-apply PVAc resin sets 
quickly and effectively that clamping and hours wasted 
waiting for glue dry are longer necessary. Production 
lags are eliminated. Plant efficiency markedly improved. 


For fables, but some you may interested 
writing Reichhold for Technical Bulletin G-16 
9159 This quality Reichhold product may 
multiply your profits like rabbits but will speed 
turtle-like production step when time money. 
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Queen Elizabeth Hotel, 
hospitable Montreal, will the head- 
qu. during the full days the FPRS 
National, and first International Meet- 
ing June through 

technical program, which includes 
will feature papers and 
panel discussions, The second 
presented Dr. Alfred Stamm, known 
tion 


Harrar 


Jenkins 


Berry 


First Day Events 

FPRS activities Sunday will include 
meetings the Executive Board, the Tel- 
Jers Committee, the Membership and Pub- 
Reception, and the FPRS Eastern Canada 
Host Section Reception, which all regis- 
trants and their families are invited. 

Lecture 

The Program, which was 
chaired Berry, will begin Mon- 
day morning, starting off with the General 
Session and welcoming messages 
Mayor Montreal, FPRS President 
Harrar, and Col. John Jenkins, Director 
the Canadian Forest Products Labora- 
tory. this session, Dr. Stamm will give 
the lecture, 


Hogren 


Koellisch 


Awards Presented 

an’ the Hitchcock Research Grant will 
American colleges, and sponsored 
Wood and Wood Products Magazine. 
ago. The Hitchcock Grant sponsored 
Hitchcock’s Wood Working Digest, 
and/or career accomplishments. The 


APORTANT: PLEASE ATTEND YOUR 
NNUAL BUSINESS MEETING MON- 
AY, JUNE 11:30 a.m.—12:30 p.m. 


Program for FPRS 14th National 
Meeting Montreal, Canada, June 5-9 
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“Wood Award” will presented Jack 
Koellisch, Editor and Manager, Wood and 
Wood Products. The Hitchcock Grant will 
presented Vincent Hogren, Executive 
Vice-President, Hitchcock Publishing Com- 
pany. 
The Hon. Chevrier 
Speaks Official Luncheon 


The Honorable Lionel Chevrier will 
address the 1960 FPRS Official Luncheon 
June The subject his talk will 
“The St. Lawrence Impact 
Upon the Economy After the First Season 
Operation.” 

Results the FPRS elections will 
announced the Annual 
ness meeting follow the General Session. 


Business and. Committee Meetings 


Monday evening, the Section Officers 
Advisory Committee will meet the 
Chaudiere Room, and the Division 
cers Advisory Committee will the 
Harricana Room. The meetings are sched- 
uled for 7:30 9:30 p.m. 

Wednesday afternoon, from 2:00 5:00 
p.m. has been reserved for the business 
meetings the Subject Matter Divi- 
sions. There will sessions 
held this time, and registrants are urged 
their choice. 


SWST Meeting 


The Society Wood Science and Tech- 
nology (formerly the American Institute 
Wood will again its 
annual business meeting and 
sions conjunction with the FPRS Na- 
tional Meeting. The meeting, which open 
all registrants, scheduled for 7:00 p.m. 
Tuesday the Peribonca Room. 


Social Activities 


Special features this year’s Meeting 
Hour, sponsored Canadian and U.S. 
wood industry suppliers and wood products 
the FPRS Banquet. Besides the there 
will entertainment for registrants and 
their families; dancing LeGrand Salon 
will last until a.m. 


Plans for the Ladies 


The ladies will well taken care 
during their stay cosmopolitan Montreal. 
Included the plans for them special 
Ladies Coffee Hour Monday morning, 
tour Montreal for mothers 
dren Monday afternoon, 
Tuesday morning, and Ladies Luncheon 
and Fashion Preview 
featuring designs Raoul-Jean Foure. 


National Meeting Steering Committee: 
DeGrace, Billington; seated, Saun- 
ders, General Chairman, and LeSage 


TECHNICAL PROGRAM 
SESSION 


GENERAL 
Monday, June a.m. 
Marquette and Jolliet Rooms 


Presiding Chairman: Dr. 
Duke University, Durham, and Presi- 
dent the FPRS. 

the FPRS Midwest Section. 
Forestry, North State College, 
Raleigh, North Carolina. 

Eleventh Annual Presenta- 
tion Jack Koellisch, Editor 
Wood and Wood Product: Chi- 
ca%o. 

Announcement “Hitchcock Research 
Grant” recognize outstanding research 
and/or career accomplishment. Presented 
Vince Hogren, Woodwork- 
ing Digest. Wheaton, 

Canadian Student Awards, 
sented FPRS Eastern Canadian Section. 


Bescher 


SES 
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ION 
WOOD PRESERVATION 


Monday, June 2:00-4:30 p.m., 
Harricana Room 


Presiding Chairman, Bescher, Kop- 
pers Company, Inc., Pittsburgh 19, Pa., 
and Past-President FPRS. 

“Quality Control Toluene Extraction 
Procurement Creosote Marine 
Monie Hudson, Consulting Chemist, 
Spartanburg, S.C. 
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“Weathering Creosote During Expo- 
sure 34-inch Pine Stakes,” Leach, 
and Smeal, U.S. Steel Corporation, 


Pennsylvania. 


“Creosote-Pentachlorophenol Solution—A 
Fortified Wood Preservative For Southern 


Pine Lumsden, Bell Tel. 
Labs., Inc. Murray Hill, N.J. 

“Wood Preservative Test Data Guide 
Customer Specifications,” 
Huber and Ralph Gooch, Dow 
Chemical Company, Midland, Mich. 
“Fire-Protected Wood the Building 
Timber Construction, Ottawa, Ont., Can. 


Kner Lewis 


SESSION 
PACKAGING 


Monday, June p.m., 
Chandler Room 


Program Chairman: Karl Bollerslev, Boise 
Cascade Corporation, Boise, Idaho 
Future the Packaging Indus- 
Kurtenacker, USFPL, Madison. 
“Wood Protective Medium Large 
Frank Gilhooley, General 
Electric Co., Schenectady, 
“Packaging Designed for the Albert 
Kner, Container Corp. America, Chicago, 


SESSION 


CHEMICAL UTILIZATION 


Monday, June p.m., 
Richelieu Room 

Presiding Chairman, Perry, Jr.; Re- 
corder, Mrs. Claire Canty, Little 
Company, Memorial Drive (Acorn Park) 
Cambridge, Massachusetts. 

“Use Sawdust Continuous 
Robert Linkhart and Thomas Tudder, 
Potlatch Forests, Inc., Lewiston, Idaho. 
“New Uses Wood Floor Rigid Poly- 
urethane Foam,” Burton Wilner, Wilner 
Wood Products Co., Norway, Maine, and 
Joseph Shulman, Arthur Little, Inc., 
Cambridge, Mass. 

Lake States Forest Experiment 
Station. 


Mottet 
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SESSION 
WOOD COMPOSITION BOARD “A” 


Monday, June p.m., 
Matapedia Room 

Presiding Chairman: Mottet, Re- 
corder, Young, Long-Bell Div. In- 
ternational Paper Co., Longview, Wash. 
Debate End-Use Approach vs. Proper- 
Standards. 

“Advantages the End-Use Approach 
Particle Board James Hamil- 
ton, Mich. College Mining Technol- 
ogy, Houghton, Mich.; and Dr. George 
Marra, Washington State Inst. Technol- 
ogy, Pullman, Washington. 

“Advantages the Properties Classifica- 
tion Approach Particle Board 
Wayne Lewis, USFPL, Madison, Wis.; and 
Sigurd Johnson, Professor, North Caro- 
lina State College, Raleigh, N.C. 


Hamilton 
SESSION 
WOOD MACHINING 


Richelieu Room 


Presiding Chairman, Berolzheimer, 
Calif. Cedar Products Co., Stockton, Calif. 
Recorder: Charles McMillin, American Ma- 
chine Foundry Co., Stamford, Conn. 
Aspects Wood Machin- 
William McKenzie, Univ. Michi- 
gan, (on leave from FPL, Melbourne, 
Australia). 

“Stress Analysis and the Development 
Experimental Circular Saw-Blade,” 
Johnston, FPLC, Ottawa. 

“Russian Motion Picture Machining,” 
narrated Richard Perkins, N.Y. State 
College Forestry, Syracuse, N.Y. 
“Pendulum Cutting Test Standardization 
and Pertinent Cutting Fundamentals,” (by 
title only) Reineke, USFPL, Madi- 
son, Wis. 

“World Reports Wood Machining,” 
Charles McMillin, American Machine and 
Foundry Co., Stamford, Conn. 


Lubeck 


SESSION 
WOOD FINISHING 


Tuesday, June 2:30-5:30 p.m., 
Peribonca Room 


Presiding Chairman, Hatcher, Jr., 


Drexel Furniture Co., Drexel, Re- 
corder: Donald Lubeck, Hammond Or- 
gan Co., Chicago, 


Battelle Memorial Institute, Columbus, 
Ohio. 

“Wood Finishes—How Good Are They?” 
Hager, Grand Rapids Varnish 
Grand Rapids, Mich. 


Hill, Drexel Furniture Company, Drexel, 


N.C. 


Saeman 
SESSION 


CHEMICAL UTILIZATION 


Tuesday, June a.m., 
Bersimis Room 

Weyerhaeuser Co., Longview, 
Dr. Saeman, USFPL, Madison, 
“Use Bark Extracts Cold 
Waterproof Adhesives for Wood. 
Franklin Herrick and Dr. 
Conca, Rayonier, Inc., Shelton, Was! 
icals, Ltd. Quebec, Can. 

Conca, Rayonier, Shelton, Was 
Takubo, Japan Forest Experiment tion, 
Meguro, Tokyo. 


Northcott 


SESSION 
GLUES AND GLUING “A” 


Tuesday, June p.m., 
Richelieu Room 

Presiding Chairman: Dr. Ben Bryant, 
ington. 

“Predicting Plywood 
Philip Northcott, FPLC, Vancouver. 
Wood Blomquist and War- 
ren Olson, USFPL, Madison, Wis. 

“The Effect the Wettability Wood 
the Glue Line Behavior Two Urea 
Wangaard, Yale Univ. School Forestry, 
New Haven, Conn. 

“Types Suitable Adhesives and G!uing 
ing Procedures for 
Leonard Ropella, Ply- 
wood Corp., Marshfield, Wis. 


Blomquist 


LUMBER MANUFACTURING 


Tuesday, June p.m., 
Peribonca Room 

Presiding Chairman, Mater, ‘er 
Engineering, Corvallis, Ore. Recorder 
Heller, Mgr., Pacific Pine Lumber 
Westminster, C., Canada, Panel 
ator, Col. Jenkins, Director, 
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Department Northern Affairs 
National Resources, Ottawa, Ontario, 


ida. 


Future the Softwood Lumber In- 
Pembroke Shoot Mills, Pembroke, 
Canada. 

Don Cuppett, Union Carbide Chemi- 

Future Hardwood Industry East- 
French, Hay Co., Ltd., Wood- 
Ontario, Canada. 

Ozan Lumber Co., Prescott, Ark. 


SESSION 


MERCHANDISING 
Tuesday, June p.m., 
Bersimis Room 
Presiding Chairman, Prof. William Lloyd, 
Dept. Forestry, Michigan State Univ., 
East Lansing, Mich. 
Recorder: Smith, State College 
Forestry, Syracuse University. 
“Canada Promotes Cleve Edgett, 
Manager, Canadian Wood Council. 
“Wood Promotion the Jerry 
Prange, Technical Director, National Lum- 
ber Washington, 


D.C. 


a 
Bryant 
SESSION 


GLUES GLUING AND VENEER 
AND PLYWOOD 

Wednesday, June a.m., 
Peribonca Room 
Presiding Chairman, Prof. Bryant, 
College Forestry, Univ. Washington, 
Seattle. 
Recorder: Phil Northcott, Forest Products 
Laboratories Canada, Vancouver, B.C. 
“Automating Glue Spreading and 
Charles Herstrom, Industrial Engineer- 
ing and Contracting Company, Portland, 
and Ralph Sullivan, Washington 


Works, Seattle, Washington. 


“Automating Possibilities the 
Henry Preusser, American Marietta 
Seattle, Wash. 
Automating Possibilities with Dry Film 
Glue Line,” Stensrud, Technical 
Reichhold Chemicals, Inc., Seattle, Wash. 
SESSION 
LOGGING 
June 8:30-11:30 a.m., 
Room 


iding Chairman, Doyle, FPL 
Canada, Ottawa. 
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“Water Spraying Protect Hardwood 
Logs from Stain and Paul 
Lane, Lake States Forest Exp. Wau- 
sau, Wis. and Theodore Scheffer, 
USFPI, Madison, Wis. 

“The Development Logging Mechan- 
ization Program the Quebec North Shore 
Paper Co., Simons, North Shore Paper 
Co., Baie Comeau, Quebec, Canada. 

“The Transport Pulpwood Chips Pipe- 
Elliott, Pulp and Paper Re- 
search Inst. Can. 

“The Integrated Utilization Southern 
Pine,” Baker. 


Ellis Fleischer 


SESSION 
INDUSTRIAL-EDUCATION 


Wednesday, June a.m., 
Bersimis Room 

Presiding Chairman, Dr. Everett Ellis, Univ. 
Michigan, Ann Arbor. 

Recorder: Jorgensen, Penn State 
University. 

Panel “Vocational Training for Wood 
State College, Raleigh, 

“Fundamental Basic Approach Train- 
ing for Wood Dr. 
Fleischer, USFPL, Madison, Wis. 

“The Wood Technology Curriculum the 
Forestry Dr. George Garratt, Dean, 
Yale School Forestry, New Haven, Conn. 
“Where does Wood Technology Training 
Dr. Alex Panshin, Michigan 
State University, Lansing, Mich. 

Panel the National ‘Wood 
Promotion Program’ Education Training 
Paul NLMA, Wash- 
ington, 


Roberts Booth 


SESSION 
WOOD COMPOSITION BOARD “B” 


Thursday, June a.m., 
MacKenzie Room 

Gypsum Corporation, Palatine, 
Recorder: Booth, Borden Develop- 
ment Laboratory, Bainbridge, New York. 
“Significance Recent Developments 
the Production and Use Hardboard from 
Eustis, Hardboard Plant, Abitibi Corp., Al- 
pena, Mich. 

“The Emerite Process Hardwood and 
Semi-Hardboard Hunter 
Miss. 

“Insulating Board Claude 
Goyder, International Panel 
Montreal, Quebec, Canada. 

ward Ruffin, Masonite Corp., Laurel, 
Mississippi. 


Stillinger 


SESSION 
QUALITY CONTROL 


Thursday, June a.m., 
Richelieu Room 

Presiding Chairman, Dr. Stillinger, 
Cascades Plywood Corp., Lebanon, Ore. 
Recorder: Smith, North Carolina 
State College. 

“Work Sampling Method—In Application 
the Logging Gilbert Tardif, 
Quebec North Shore Paper Co., Quebec, 
Canada. 

Machine 
Edward Hansen, Hamilton Mfg. Co., 
Two Rivers, Wis. 

“Linear Programming Lumber Produc- 
tion,’ Norman Jackson, Univ. West 
Va., Morgantown, Va. 

“Effective Use Computer—A Case 
Borden, International Busi- 
ness Machines Co., Ltd., Toronto, Ont., 
Canada. 


SESSION 
WOOD DRYING 


Thursday, June a.m., 
Peribonca Room 

Canada, Ottawa. 

“The Moisture Content Building Struc- 
La. State Univ., College Baton 
Rouge La. 

“Study Lumber Drying Quality 
Control Content Kiln 
Dried Harvey Smith, Pacific 
Southwest Range Forest Experiment Sta- 
tion, Berkeley, and John Dittman, 
Winton Lumber Co., Martell, California. 
“Fundamentals the Drying Wood,” 
Dr. Stamm, State College, 
Raleigh, 

“Application Kiln Drying the Entire 
Lumbering and Woodworking Industries,” 
Billington, Moore Dry Kiln Co. Can., 
Brampton, Ont. 

“Longitudinal Case-Hardening 
Dr. Stephen Preston, Mich., Ann 
Arbor. 

Added Feature: Informal discussion 
search FPLC, Ottawa, kiln-drying 
white pine affected chemical brown 
stain and moisture pockets. 


Smith Turner 


SESSION 
WOOD COMPOSITION BOARD “C” 
Thursday, June p.m., 
Mackenzie Room 
Presiding Chairman, Kjell Stordalen, 
Wynnewood Products Jacksonville, 
Texas. 
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Recorder, Dr. Dale Turner, Masonite 
Laurel, Miss. 

Particle Board Cores 
Evaluated New Bruce 
Heebink, USFPL, Madison, Wis. 

“Veneer Checking Particle Dr. 
Yan, Supervisor, Abitibi Power 
Paper Sault Ste. Marie, Ontario, Can- 
ada, and William Lang, Abitibi Co., 
Toronto, Canada. 


“European Development Particle Board 
Standards Testing Dr. 
Plath, Res. Inst. for Woodworking Mate- 
rials Wood Glues, Karlsruhe, Germany. 


Groah 


SESSION 
VENEER PLYWOOD 


Thursday, June p.m., 
Richelieu Room 


Presiding Chairman, Lutz, USFPL, 
Madison, Wis. 
“New Plywood Uses Developed Struc- 
tural David Countryman, DFPA, 
Tacoma, Wash. 


“Commercial Standards for Hardwood Ply- 
wood Groah, Hard- 
wood Plywood Institute, Arlington, Va. 
“Linear Programming the Plywood In- 
Ernest Koenigsberg, Touche, Ross, 
Bailey Smart, Certified Public Account- 
ants. 


Six Plant Tours Planned 
for Montreal Meeting 


Six interesting plant tours have been 
arranged for the 14th National Meeting 
Montreal. Ranging distance from 
115 miles from the Queen Elizabeth Hotel, 
the tours have been scheduled for June 
and 10. Departure hour and final details 
will available the registration desk 
during the meeting. Transportation will 
provided with registration. 

Eleven industries are cooperating the 
program, including furniture manufacturers, 
sawmill machinery manufacturers, veneer 
and plywood producers, and 
hardwood flooring plant Canada. in- 
teresting highlight one the tours will 
visit the St. Lawrence Seaway Locks. 
The tours, plants visited, and the 
hosts are listed below. 


Tour Destination Plant Host 
1 Ville St-Pierre Arborite Co. of Marcel Roy 
Canada 
Beauharnois Hydro-Quebec Jean-P. Marion 
Lachute Ayers Wood Products Bédard 


Pointe Claire Pulp & Paper Insti- 
tute of Canada 
Canada Flooring A. Clermont 
Commonwealth Ply- S. D. Warren 

wood 
Victoriaville Furni- 

ture 
Forano Limited Guy Lemay 
Viles Furniture Elvidge 
Laminated Structure Paul Valliéres 
Preservation M. Drolat 

ne. 


Mr. Bennett 


Ste. Thérése 
Plessisville 
5 Cowansville 
6 Louiseville 
Sorel, Que. 
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Companies Sponsor Paul Bunyan Hour 


Forty-seven wood producers and wood- 
industry suppliers have contributed 
hosts and sponsors 
Paul Bunyan Hour the 14th National 
Meeting Montreal. 

Sponsoring firms will hosts all 
attendees and their families Wednesday 
evening from 6:30 7:30 p.m. the 
imposing Galerie the Queen Elisa- 
beth, Hotel, prior the FPRS Annual 
Banquet. 


The sponsoring firms May 

are: 

American Cyanamid Company 
New York, New York 

American Manufacturing Company 
Tacoma, Washington 

American Marietta Company 
Seattle, Washington 

American Sheet Metal Works, Inc. 
Waterbury, Connecticut 

Ballentine Co., Ltd. 
Toronto, Ontario, Canada 

Behr-Manning Company 
Troy, New York 

Black Brothers 
Mendota, 

Canadian SKF Company, Ltd. 
Scarboro, Ontario 

Catalin Corporation America 
New York, New York 

Chain Belt Company 
Milwaukee, Wisconsin 

Chapman Chemical Company 
Memphis, Tennessee 

Collins Pine Company 
Chester, California 

Decar Plastic Corporation 
Middleton, Wisconsin 

Diamond National Corporation 
New York, New York 

Donnelly Machine Co., Ltd. 
Toronto, Ontario 

Forano, Ltd. 
Montreal, Quebec 

Gamble Brothers 
Louisville, Kentucky 

Hitchcock’s Wood Working Digest 
Wheaton, 

Hugh McLean 
Don Mills, Ontario 

International Harvester Co., Canada, 

Ltd. 

Hamilton, Ontario 

Koppers Company, Inc. 
Pittsburgh, Pennsylvania 


Bowater Hardboard Plant 


Catawba, C.—Production smooth- 
on-both-sides hardboard the new 
plant Bowater Board Company, 
Catawba, C., scheduled get under- 
way early next month, according John 
Robinson, mill manager. 

The new plant, which will the first 
hardboard mill the eastern part the 
country, has been designed 
square feet hardboard 
year, with initial production going the 
furniture industry. 

Bowater Board will manufactured 
air-or-dry-process, which produces 
smooth-on-both-sides characteristic, and 
other qualities expected particularly 


Masonite Corporation 
Chicago, 
Mattison Machine Works—Greenlee 
Co. 
Monetary Times Publishing 
Toronto, Ontario 
Moore Dry Kiln Company ida, 
Ltd. 
Brampton, Ontario, Canada 
National Casein Company 
Chicago, 
National Lumber 
ciation 
Washington, 
Nelsonite Chemical Products, Inc. 
Grand Rapids, Michigan 
Osmose Wood Preserving 
Canada 
Outremont, Quebec 
Perkins Glue Company, Ltd. 
Kitchener, Ontario 
Potlatch Forests, Inc. 
Lewiston, Idaho 
Preston Woodworking Machinery 
pany 
Preston, Ontario 
Rader Pneumatics, Inc. 
Portland, Oregon 
Reichhold Cemicals Canada, Ltd. 
Toronto, Ontario 
Scott Lumber Company, Inc. 
Burney, California 
Sel-Set Machinery Corporation 
Salem, Oregon 
Simpson Timber Co. 
Ralph Smith Lumber Company 
Anderson, California 
The Carborundum Company 
Niagara Falls, New York 
The Coe Manufacturing Company 
Painesville, Ohio 
The Crossett Company 
Crossett, Arkansas 
The Lilly Company 
High Point, North Carolina 
The Pacific Lumber Company 
Chicago, Illinois 
Plywood Corporation 
New York, New York 
West Coast Lumbermen’s Assn. 
Silvatek Division, Weyerhaeuser 
pany 
Tacoma, Washington 
Wilco Machine Works, Inc. 
Memphis, Tennessee 


attractive the furniture industry. Th: 
process manufacturing hardboard uti 
high velocity air blow chips and 
fibers used the manufacture 
board, instead water which 
most manufacturers. 

The mill will have the fastest produc 
cycle any hardboard plant the 
—producing 160-million 
nually, based the standard inch 
Daily production capacity the Bow 
Board plant soon will reach 500,000 
feet daily, utilizing 1,000 cords 
week. The plant will have 125 
with estimated payroll $500,000 
ing the opening stages the operatior 
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ymond Berry, dynamic and ver- 


Vice-President and General Man- 


Scott Lumber Inc., Burney, 
‘ornia, will receive the presidential 
office from outgoing president, 


Luncheon the 14th National 
the Forest Products Research 
So. Montreal, Canada. 


Mr. Berry, his friends 
-vmbol office, will climax more 
years active interest and dedi- 

was designated company represen- 
FPRS activities when his organ- 
the Scott Lumber Co., became 
supporting member April 23, 1948, 
months after the Society was 
founded, and has maintained that posi- 
tion since. 


Served Many Capacities 


was active the formation the 
Northern California Section, and 1950 
served Chairman the Section. For 
several years was Trustee its Board 
Directors. 1955, was elected 
Southwest Region Board member and 
represented that area the National 
Executive Board until 1958, 
was elected Vice-President. 

has served numerous commit- 
tees for the Board. Some his outstand- 
ing assignments have been: Chairman 
the Fund Raising Committee for the Na- 
tional Executive Office Madison; co- 
ordinator the Subject Matter Divi- 
sions; General Chairman the highly 
successful 13th National Meeting San 
Francisco; and this year’s Chairman 
charge the technical program 
Montreal. 


Liberal 


Although has been associated with 
the forest products industries for years 
and active the Society for least half 
that time, Ray has had most unusual 
apprenticeship for lumber operator. 
graduate Yale College (Class 1920) 
where majored psychology and 
minored sociology, Yale Law 
School and with work 
the Sorbonne Paris, practiced law 
successfully Newark, New Jersey for 
years before knew there was 
difference between Ponderosa Pine and 
Douglas-fir. 

His most notable legal case was one 
which there has recently been 
val interest, because its subject 
matter. conducted the celebrated “Ra- 
Cases” the late secur- 
settlements from employing com- 
for girl workers who 
come cancer victims through the use 
paints painting watch dials. 
the earliest instance known 
injury from radio-activity and the 
records the victims have re- 
been re-examined government 


Meet Your Next FPRS 
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agencies studying the possibilities 
well-kept record the cases was 
considerable value this study. 


Thawed Frozen Asset 


was introduced the lumber busi- 
ness through his law practice. Clients 
his were owners large timber stands 
Shasta County, California, which had 
been considered inaccessible before the 
opening paved roads and the advent 
truck logging and the big 
1936, the heart the depression, with 
pine stumpage selling for thousand 
and fir 50¢ (and few buyers), 
went West investigate the possibility 
making liquid asset for his clients 
out apparently frozen one. the 
end few years complex negotia- 
tions and mill-building, found himself 
(to his considerable surprise) director, 
stockholder, and general manager 
Scott Lumber Company, Inc., which pro- 
ceeded become one the best-operated 
and best known medium-sized lumber 
operations the West. 

Within the past years, under 
management, the Scott Lumber Company 
has taken advantage fields opened 
research add other products the 
quality lumber for which has long had 
fine reputation. The mill now produces 
wood chips for pulp and paper plants, 
and marketing several bark products 
—notably FERTIMULCH, soil 
conditioner made ground bark which 
composted for months the open 
air and sold bulk and bags for 
use home gardens and also large 
ranching and nursery operations. The 
burner, that outmoded sign the old 
“cut out and get era, was 
abolished Scott 1957, and research 
under way make still further use 
finished products what used 
“burner 


Active WPA, NEMA 


The Western Pine Association and the 
National Lumber 
ciation have also been fields activity 
for Ray, who has been Chairman the 
WPA District Safety Committee for 
several years during which the District 
has established excellent safety rec- 
ord, and serving the Traffic and 
Timber Appraisal groups that organ- 
ization, well its Board 
Directors. also Chairman the 
NLMA Special Committee Education, 
and Alternate Director the 


Association. 


Family and Community 


Ray and his wife, Justine, have four 
daughters anld eight grandchildren. They 
live Long Valley Ranch near Burney, 
the town where the Scott mill located. 
The ranch house appropriately shaded 
large grove Ponderosa Pines 
the same type that furnish the raw mate- 
rial for many Scott products. 


Burney, being President the local 
bank and having been Chairman the 
Board Trustees the Burney Presby- 
terian Church from 1949 through 1956. 
conservaitve Republican, who 
represents the District the Shasta 
County Central Committee the party. 
also leading exponent air 
travel, having logged nearly million 
and half air miles the past years 
flights. 


Keeps Busy Leisure 


boy, Ray studied music with 
pianist, but his activities the law and 
lumber manufacturing have prevented 
that form fulfillment. still, how- 
ever, plays both piano and organ for 
his own and entertainment. 
powerboat enthusiast and dedicated 
duck-hunter, for which sports 
ideal facilities the lakes 
ways his home county Shasta, 
which are mecca for waterfowl during 
the fall and early winter. likewise 
plays powerful game tennis and 
active member tennis clubs both 
Coasts the United States. 


New Trustees Appointed 
For Michigan State 
School Packaging 


Recently appointed the Michigan 
State University School Packaging 
Foundation, Inc., were Mr. Curtis, 


President, Package Machinery Company, 
East Longmeadow, Massachusetts; 
William Finn, Vice President, Con- 
tainer Division, St. Regis Paper Company, 
Chicago, Illinois and Mr. Mitchell, 
Operating Manager, Service Parts and Ac- 
cessories Sup. Division, Chrysler Corpora- 
tion, Detroit, Michigan. 

The School Packaging Foundation, 
Inc. was organized 1957 raise funds 
for new School Packaging building 
Michigan State University’s East Lansing 
campus. The Foundation 
vital need, American industry today, 
personnel thoroughly trained 
creasingly complex field 
aging technology. 

For further information write Mr. 
Walter, Executive Director, School 
Packaging Foundation, Inc., Michigan State 
University, 2918 North Kenneth Avenue, 
Chicago 41, Illinois. 
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UPPER VALLEY 


Mississippi Valley Back 
National Forest Products Week 


highly successful spring meeting 
the Upper Mississippi Valley attracted 
members and guests Duluth, Minnesota 
for two-day session April and 29. 

The program was concluded with re- 
port Section Chairman Wayne Meek 
that the next meeting the Section would 
held October 21-22 coincide with 
National Forest Products Week. 

Highlights the program, which was 
headed Section Secretary Steve Wise, 
Wood Conversion Co., were well organized 
tours nearby wood industries and 
banquet Duluth’s famous FLAME, with 
Jack Koellisch, Editor Manager Wood 
Wood Products guest speaker. 

The plant tours included visits to: Dia- 
mond National Corp., Cloquet, Minn., 
manufacturers wood matches and match 


i 


boxes; Wood Conversion Co., Cloquet, 
Minn., manufacturers fiberboards, blanket 
insulation, cushioning materials, 
coustic tiles; and, Superwood Corp., Du- 


luth, producers hardboard and tempered 
hardboard. 


Thursday evening registrants were guests 
Superwood Corp. and the Wood Con- 
version the traditional Paul Bunyan 
Hour. 


the banquet, where was introduced 
Frank Kaufert, Past-President FPRS, 
champion for National Forest Products 
Week, urged the Section members and 
guests take active part this promo- 
tion their own communities. 


“Top-level support coming from 
majority the organizations 
tions the forest products 
reported, “but there urgent need for 


CTION MEETING: speakers’ table, left right, Clarence Maddy, Assistant Mayor 
Koellisch, Editor Manager Wood and Wood Products; Steve Wise, Program Chairman; Wayne Meek, Section Chairman; Frank 
Past-President FPRS. Second photo. members and guests enjoyed excellent banquet and entertainment the Flame 


f Duluth; ck 


support and activity the grass- 


urged the group form 
for their city, town, 
begin planning now for ting 
public relations and promotional 
during the week October 16-22. 


Here are few the points 
ated: Cooperate with the Cham} 
Commerce special dinners the 
forest industries; Plan special for 
your local newpapers, radio, and 
Supply wood-industry speakers for the 
ice and fraternal clubs; Urge 
forest industries hold open 
Have local merchants install special window 
displays; Sponsor contests schools: 
Have forest products parade and fair. 


“There limit the and 


action you can said, the 
time get started now.” 


Host Fifth World 
Forestry Congress 


Two thousand forestry experts from 
more than nations will meet for weeks 
Seattle, Wash., starting Aug. 29, for 
the Fifth World Forestry Congress. 

This international meeting forestry 
authorities—many whom are world fa- 
mous—is the first Congress for which the 
United States has been host and the first 
ever held the Western Hemisphere. 

The foresters will hear 200 authorities 
speak every aspect forestry from 
surveying virgin timber lands develop- 
ing new uses for woods already reaching 
world markets. 

Purpose the Congress twofold. 
seeks advance the science practice 
forestry through exchange informa- 
tion and development personal associa- 
tions among the professionals forestry 
throughout the world. seeks 
stimulate and foster international coopera- 
tion the proper development and use 
the world’s forest resources. 

The meeting will the largest interna- 
tional gathering foresters ever held. 
recognition its importance, 
United Nations will issue commemorative 
stamps, and Post Offices will use 
special stamp cancellation dies. 
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The Congress program will cover 
major fields forestry and forest product 
utilization. Special attention will given 
problems multiple use forest lands 
for the integrated production 
forage, water, wildlife, and recreation. The 
program also calls for review the 
status world forestry 1960. 

During the weeks daily meetings, 
exhibits will displayed logging and 
forestry tools, machinery and equipment, 
and other educational material forestry 
and forest conservation. 


Participation the Congress open 
accredited government 
entific, technical and educational organiza- 
tion representatives; and interested individ- 
uals associated with the fields forestry, 
forest conservation, and forest industry. 


NLMA Wood Promotion 
Booklet Revised 


The How You and the 
NWPP Make Powerful Sales Team for 
Wood has been newly revised 
and brought date. The 24-page pub- 
lication was reprinted order meet the 
flood requests for information 
National Wood Promotion Program from 
manufacturers, wholesalers, retailers, and 
other segments the wood industry. 


National Academy Science 
Sets New Fund for Research 


its meeting New York April 
the Board Governors the Building 
Research Institute, National Academy 
Sciences—National Research 
nounced the establishment new Build- 
for the stimulation program for 
couraging highly creative people pursue 
building research activities colleges 
universities. 

Said Milton Coon, executive 
director, BRI Board has 
$2,000 from Institute funds launch 
enterprise, one which will 
far-reaching effects encouraging 
and university research workers 
their attention some the major 
lems that need solving our 
ward better 

The National Academy Sciences 
tional Research Council established 
fund upon the recommendation the 
Board Governors. The fund will 
further the goals the Education 
son Committee, which has been 
closely during the past year with col 
and university faculty members, 
fort interest them more actively 
search for buildings. 
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Midwest Section officers met May lay plans for the Oct. Annual Meeting Madison, Wis. The program will built around 
the services of, and recognition to, the Forest Products Laboratory, now observing its anniversary service industry. Left 
Jack Koellisch, Don Lubeck, Willard Gullickson, Jim Gill. Second photo: Chairman Bob Archambeault, Roy Newstadt, Jack Koel- 


lisch. Not shown, Treasurer Ken Kimball. 


Model internal-fan dry kiln attracts 
attendees Forest Products Labora- 
84th kiln-drying demonstration. 


USFPL Holds 84th Kiln 
Drying Demonstration 


Forty-two persons, representing various 
wood industries, received the latest infor- 
mation equipment and practices used for 
wood, the 84th Kiln Dry- 
ing Demonstration the Forest 
Products Laboratory. 

The 2-week demonstration that wound 
early April was held part the 
activities marking the golden 
anniversary year. addition the funda- 
mental principles presented, such shrink- 
age wood, operation and drying 
schedules, special emphasis was placed 
helping plants reduce the losses lumber 
and the cost drying it. 

The men taking part this year sought 
answers specific problems well the 
general information they acquired. 

“Never have had many questions 
directing these demonstrations the Lab- 
oratory since 

“In this demonstration try lay 
groundwork fundamentals and then rely 
common sense approach problems, 
rather than just memorizing some answers. 
For our part. want see research re- 
put work. the same time these 
industry problems guide our 
approach research.” 

Sesides the classroom instruction, the 
men solved practical problems the use 
moisture meters, balances, drying ovens, 
instruments, and 
dry kiln equipment. 
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Wood Pole Institute, June 
Colorado State University 


The Wood Pole Institute, sponsored 
the Rural Electrification Administration, 
Regional Utility Companies, REA Coopera- 
tives, and Colorado State University, will 
held the University Fort Collins, 
Colorado, June 


Research News from Forest 
Products Labs Canada 


Timber Fastenings Studied 


Component parts wooden structure 
may joined with facility. The ultimate 
strength and stability structure may 
governed largely the design the joint 
and the type the fastening. The Forest 
Products Laboratories Van- 
couver, Ottawa, have made studies the 
holding capacity numerous types 
fastenings. 


timber fastening, any device which 
holds two more pieces wood together. 
For maximum strength and durability 
service, each device requires that the joint 
design adapted the varying strength 
properties wood along and 
grain. 


requirements, the main 
considerations determining the type 
fastening are lumber dimensions, type 
loading, fabrication 
method, and assembly. 


The Accelerated Drying 
Yellow Birch 


recent publication, “High Tempera- 
ture Drying Yellow Birch” 
Ladell, reports the use elevated sched- 
ules for hardwood lumber dimension 
stock. Using temperatures just above the 
boiling point water and with intermittent 
steaming, yellow birch was dried from the 
green condition days with little de- 
grade. Collapse the heartwood was the 
only significant defect. Comparative static 
bending and toughness tests indicated that 
reduction these strength properties 
resulted from drying high temperatures. 


Equilibrium moisture content values were 
markedly lower for this material which 
suggests that stablilization may 
tical advantage elevated temperatures 
drying. These, and other data the high 
temperature drying yellow birch are 
available from the FPLO 
either English French. 


Prolonged Heating Veneer Logs 


Proper heat treatment veneer logs 
many hardwood species essential for the 
production veneer high quality. The 
only purpose the heating process 
increase the temperature the log 
soften plasticize the wood that can 
cut tightly and smoothly the lathe 
knife. The heat treatment temperature var- 
ies considerably from one species an- 
other. Contrary opinion sometimes 
held, prolonged heating the logs after 
they have reached the optimum temperature 
serves beneficial purpose, and under some 
circumstances, may have detrimental 
effect. Further information optimum cut- 
ting temperatures and heating schedules 
available from the Forest 
oratories Canada. 


Recent FPLC Publications 


The following are 
available request from either the Ottawa 
Vancouver Laboratory, Forest Products 
Laboratories Canada, Forestry Branch, 
Department Northern Affairs and Na- 
tional Resources. 

Tech. Note #13—The Effect Com- 
pression-Wood the Mechanical 
Properties White Spruce and Red 
Pine. Perem. 

V-1027—Some Conversion Factors for 
British Columbia Forest 
Guernsey. 

Vital Responsibility—The FPLC Role 
Jenkins. 

Performance Test for Poultry Contain- 
ers. Rudnicki. 

Undercure Casehardening Ply- 
Shen. 

The Air Drying Lumber Western 
Canada. Guernsey. 
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Georgia—Pacific Markets 
New Marine Plywood 


Georgia—Pacific Corporation 
oped and marketed high-performance 
boat panel overlaid mahogany plywood. 
Called GPX Marine Green, the panel has 
surface. Literature and samples are avail- 
able from Corp., Dept. 
GPX, Equitable Building, 
Oregon. 


New Wide-Belt Sander 


accurate thickness tolerances 
and solid wood panels and furniture com- 
ponents has been announced 
Woodworking Machinery Co., 
ton, Ontario, Canada. Designated the Pres- 
ton 1000 Wide Belt Sander, this heavy- 
duty unit available widths 50” 
meet any plant requirement. 

Spring loaded chipbreaker bar and solidly 
fixed pressure bar hug the cutting circle 
the belt eliminate dubbing 
short stock sanding. Pieces short 
inches are securely held this system. 
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New Test Chamber Has Range 
Plus 1000° 


Extreme range temperature variations, 
from —100° +1000° now avail- 
able this new environmental test cham- 
ber just completed the American Re- 
search Corp., Farmington, Conn. 

Designed simulate conditions which 
might encountered outer space vehi- 
cles, the chamber produces both high and 
low temperatures radiation from 
sides, well convection, thus repro- 
ducing true, high altitude conditions com- 
pletely around the test specimen. 
tion, any temperature and any altitude 
150,000 ft., the gradient throughout 
the chamber can held closely 
The chamber illustrated has free 
with mechanical refrigeration 
dissipating heat load the rate 7500 
watts —70° 


National Casein Increases 
Laboratory Facilities 


expansion laboratory facilities 
their Riverton, New Jersey plant has been 
announced National Company, 
industry. 

percent increase testing equip- 
ment and percent increase 
tory personnel has already 
plished. Included the expanded facilities 
are: (1) testing device for glue viscosi- 
ties (2) microscopic apparatus examine 
woodwork joints and glues (3) new 
high-pressure hot press enable research 
for new techniques producing plywood 
glues and (4) miniature lab-size pilot 
plant which simulates actual plant condi- 
tions. 


Electric Powered Grapple 
for Safer Log Handling 


electrically actuated log grapple 
for use log loaders with either heel 
straight type booms, 
crane installations has been 
LeTourneau, Inc. 


Chart Nails Shows 
Sizes, Materials 


Machinery Corporation displays all 
needed industrial, service, 
and engineering specialists who 
work with nails and fastenings. The 
shows all the types shanks, 
points for regular nails ial 
configurations. Data based ex: sive 
ucts Laboratory and tests co. 
engineers. Copies are available 
sert Department, United Shoe 
Corp., 140 Federal Boston 


Redco Announces Magnestat 
Memory System with Wide 
Application Lumber 
industry 


simple and rugged magnetic memory 
system with wide lumber 
tions grade marking, trim saw control 
and lumber sorting has been 
Republic Electric Development 
Seattle. Named the Magnestat ory 
System, provides automated 
erations conveyed materials. 

netic memory disc turning 
tion with the product flow. The 


cords control decisions, made 
push-button console 
decision can made one point 
production line and then stored 
magetic disc automatically exe 
the proper stage later the 
line. Typical applications the 
nestat the lumber field include 


controlling grade marking 
meet new F.H.A. requirements, 
trimmers, and lumber sorting 
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industry Awards Highlight 
Golden Anniversary FPL 


\fadison, trends research 

wood will spotlighted and 

iplishments mirrored speakers, ex- 

‘ts, demonstrations, and industrial 

evement awards when the Forest 
ducts golden anniversary 
brated here June 

3-day affair will begin with ban- 
Thursday, June according Dr. 
cipal speaker will Ervin Peterson, 
relations. Dean George 
Yale University’s School For- 
speak. 

accomplishments will highlighted 
‘he presentation several plaques 
the Laboratory the Home Manu- 
facturers Association; American 
Construction; and Douglas Fir 
Plywood Association. 

tion the federal 
that produced the stressed-cover system 
design and construction now widely 
the Laboratory 1937, and constant 
use for offices ever since, were 
full-scale structures designed along stressed- 
covered principles. George Price, presi- 
dent National Homes, Inc., Lafayette, 
giant among the 
ducers factory-built houses—will make 


the award behalf HMA. 


Another uniquely historic building—the 
first built the United States with glued 
laminated arches according Laboratory- 
developed research findings—will recog- 
nized the AITC award. The arches 
this building, erected 1935, triggered 
industry that now produces 
millions dollars worth glued lamin- 
ated structural timbers 

The plaque recognizing the 
research glued laminated timber design 
and fabrication will presented Frank 
Hanrahan, executive vice president 
AITC. 

The same building will get double-bar- 
reled recognition because also exempli- 
fies the first use waterproof exterior-type 
plywood—now widely produced 
keted. When was erected 1935, how- 
ever, all plywood was made glues that 
lacked the needed water resistance for out- 
door use. Laboratory experts had set 
glue specifications for the producers the 
plywood and supervise its production. The 
plywood exterior walls 
remains condition after 
quarter century service. 

Difford, executive vice president 
the Douglas Fir Plywood Association, 
Wash., will present the Labora- 
tory with plaque recognizing its 

monies Friday afternoon, June The Lab- 
tory will open invited guests that 

and the general public all day 
June 
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Positions Offered 


E-389—Product Development. Leading red- 
wood operation expanding its product 
development section. Opportunity work 
development mill applied coatings 
lumber and plywood, waste utilization, ply- 
wood products, hardwood utilization glued 
products, etc. Prefer man with M.S. 


tion. (May) 


E-390—Wanted: Sales Engineer. 
propelled, creative salesman, with struc- 
tural engineering degree and experience 
—as trainee for six months Seattle, 
then development market for plant 
California—for growing components 
(June) 


Sales Manager for Saw 
Mill Machinery Manufacturer. 
proven administrative ability direct 
northwest sales. Also supervise engineer- 
ing and service. Coordinate 
efforts sales engineers. Determine poli- 
cies and handle top-level customer con- 
tacts. Send complete resume educa- 
tion, experience, salary, references, etc. 
All replies Our employees 
know this opening. (June) 


Forest Service the South 
has opening for qualified Wood 
Technologist Forest Utilization Spe- 
modest experience the 
able. Applicants must hold De- 
gree, interested research work, and 
capable working with private indus- 
try. Wood utilization experience will 
accepted lieu educational require- 
ment exceptional instances. (June) 


Employment Wanted 


growth and advancement wanted wood 
nical service, quality control, 
plywood and adhesives. B.S. 
Products from University Washington. 
Prefer West. Age 32, married, 
dren. Resume request. (June) 


605—Young man, single. Will graduate 
from University Michigan June, 1960, 
with major Wood Technology. Sec- 
ond field, Forestry. Would accept employ- 
ment anywhere, except 
South. Interested production, 
management, sales—in order. 


(May) 


Technology major. Will 
graduate June, 1960, from University 
Michigan, wants position, preferably 
the general West. Second field, For- 
estry. particularly interested adhe- 
sives and particle board, kiln drying, and 
timber mechanics. (June) 


608—Dissatified with present job, For- 
estry School graduate wants job Prod- 
uct Development, Production, other 
technical nature. Little 
(June) 

610—Registered 
several degrees; 47; 
Years’ experience design and research 
tion buildings. Cost and quality con- 
scious, inventive, also experienced 
chief engineer and head design de- 
partment. Seeks 
position. (June) 


Single Copies the Following Reports 
are Available Free Upon Request from the 
Director, U.S. Forest Products Laboratory, 
Madison Wis. 


Report No. 1698, “The Forest 
Products Laboratory,” up-to-date ac- 
count the objectives and 
activities and one nine new revised 
reports recently issued here the 
Forest Products Laboratory, which ob- 
serving its golden anniversary this year. 

new report, “Adhesives and Their 
Application Fabrication Farm Struc- 
tures,” No. 2178, describes glues and 
glued-wood products that can used 
construct farm buildings. 

The amount material lost because 
sawing and how remedy 
such losses are explained new report, 
“Volume Loss from Inaccurate Sawing,” 
No. 2174. 

Report No. 2176, Teen-Aged 
Trees,” presents account 
the problems encountered growing 
trees from seedlings maturity and sug- 
gests some corrective measures. 

The physiological characteristics 
soft-rot fungi and isolation data over 
100 organisms are contained report, 
“Wood-Attacking Capacities and Physiol- 
ogy Soft-Rot Fungi,” No. 2173. 

Two progress reports, “Comparison 
Wood Preservatives Mississippi Post 
No. 1757, and “Comparison 
Wood Preservatives Stake No. 
1761, incorporate the latest research find- 
and treatments used these two studies. 


Report No. 1964, “Nonplastic Molded 
Pulp Products,” has been revised in- 
clude recent information relating raw 
materials, equipment, and 
manufacture molded pulp items, such 
egg cartons, pie plates, florist vases, 
and toys. 


(Professional Card) 


MATER ENGINEERING 


Professional consulting engineers for the forest 
products industry. 

Sawmill automation, design, modernization, ir 
tegrated plants, complete technical and 


economic studies. 


Box 410 
CORVALLIS, OREGON 
Phone Plaza 3-7335 


4 
Q 
3 
3 
4 


NEW TRANSFER 
MEMBERS MARCH 


Section Officers Please Take Note. are 
going publish each month all the 
NEW Transferred-into-the-Section Mem- 
bers. Please adjust your records, and gear 
the most concerted New Membership 
Activity FPRS history! 


CAROLINA—CHESAPEAKE 
Jr., 


ville, S. C. 

T. B. French, Diamond Ave., Rocky Mount, 
Virginia. 

Hubert LL Person, 610 Oak Haven Dr., Falls 
Church, Va. 

Altred Schainholz, Magnolia Street, Forest City, 


Sonoco Products Co., Harts- 


EASTERN CANADIAN 


R. W. L. Laidlaw, 50 Oak St., Weston, On- 
tario, Can, 

Karl D. Simmerling, P. O. Box 1052, Kirk- 
land Lake, Ontario, Can. 


GREAT LAKES 


Richard Bicknell, 2329 Holiday Dr. W., 
Grand Rapids Mich. 

William Dalman, Imperial Carving Co., 
Allegan, Mich. 

Norman C. Higgins, 5610 Church Rd., Route 
1, Perry, Mich. 

Oliver Hoag, 
Rapids 4, Mich. 

Randall Holt, Monical Machinery Co., 2020 
Bristol Ave., N. W., Grand Rapids 4, Mich. 

Edward Koza, 1408 Spartan 
Lansing, Mich. 

Rifenberg, The Brunswick Balke 
Collender Co., Muskegon, Mich. 

George D. Schad, Nucraft Furniture Co., 1615 
Eastern Ave., E., Grand Rapids Mich. 

Arnold A. Schwartz, Huntingburg Fabricators, 
Inc., Huntingburg, Ind. 

Stanley L. Warber, Monical Machinery Co., 
2020 Bristol Ave., W., Grand Rapids 
Mich. 


300 Webster, W., Grand 


MID-SOUTH 


Deborah Almy, 271 South Bellevue Mem- 
phis, Tenn. 

E. D. Heehs, Box 6832, Memphis, Tenn. 

Michael Hunt, 606 West Cherry Jones- 
boro, 

Ann Humphreys, Humphreys Mills, East 
Memphis, Tenn. 

Darrel Keller, Apt. 904 Ter- 
race, Oklahoma City, Okla. 

Milner, Valley Brokers Co., Room 932, 
Falls Blvd., Memphis, Tenn. 

Kenneth W. Rockett, Yale Forestry Camp, 
Crossott, Ark. 

Shannon, Jr., Shannon Bros. Lbr. Co., 
1646 Texas Street, Memphis, Tenn. 

Dr. Robert Stutz, Box 3158, Mallory 
Station, Chapman Chemical Co., Memphis 
Tenn. 

Nipit Box 6565 University Sta., 
Baton Rouge, La. 

Zeno Yeates, 476 South Goodlett, Memphis, 
Tenn. 


MID-WEST 


Richard Arney, 1317 Prospect, Webster City, 

Mr. John Barney, Motorola Inc., 4545 
Augusta Chicago 51, 

Charles Casteel, 1021 East Walnut St., Colum- 
bia, Mo. 

Rowland M. Garratt, 2206 S. Chase St., Lom- 
bard, Ill. 

Frank J. Hoffmann, Frank J. Hoffmann Com- 
pany, 1737 Howard St., #401, Chicago 26, 


John Mace, 746 Miami Pass, Madison, Wis. 

Mills, Sears, Roebuck Co., 3340 
Fillmore, Chicago 7, Ill. 

Charles Pope, Motorola Inc., 4545 Augusta 
Blvd., Chicago 

Roger Reves, 315 Welch, Ames, Iowa 

James G. Schroeder, 1811 Spruce St., Mur- 
physboro, 

Charles Lewis Stayton, 305 West Williams St., 
Champaign, 


NORTHEAST 


Quagnut Dr., Wakefield, 

Pine Company, Attn: Chas. Genaux, 
Route, Sheffield, Pa. 

Walter Davidson, West St., Hadley, 
Mass. 
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James Fennessey, State University College 
Forestry, Syracuse University, Syracuse, 


George E. French, c/o Rev. E. French, 95 
Meadow Ave., Naugatuck, Conn. 

Allan Gordon, University Maine, School 
Forestry, Orono, Me. 

Andrew Kass, 768 Argyle Rd., North 
Hills, Pa. 

Martin Knappe, 309 
Oaklyn, 

Paul McCormack, Product 
neer, National Starch Chemical Corp., 
1700 Front St., Plainfield, 

Theodore Michalek, 228 Upson Lane, Uni- 
versity Heights, New Brunswick, 

A. Moore, Wood 
Dept., State Univ. 
Syracuse 10, N. Y. 

Robert C. Peterson, State University College of 
Forestry Syracuse University, Syracuse, 

Pierce Stevens Chem. Corp., Attn: Library, 
710 Ohio St., Buffalo 3, N. Y. 

Rd., Sewickley, Pa. 

Plywood Finish Corp., 133 
Sutton Brooklyn 22, 


Bettlewood 


Products Engineering 


NORTHERN CALIFORNIA 
J. J. Alllegretti, Director of Special Products 
Division, Scott Lumber Co., Inc., Burney 
(Shasta County), Calif. 
Adolphus Andrews, Pope Talbot, Inc., 
100 Bush St., San Francisco 4, Calif. 

Myron Bird, California Saw & Knife Works, 
721 Brannan St., San Francisco 3, Calif. 
Lee Bryan, 2893 Rutf Ave., Pinole, 

Calit. 
Ivan Vrooman,. 2432 ‘L’ 


Simpson 
Redwood Co., Eureka, Calif. 


OHIO VALLEY 


William Dwyer, Masonite Corp., 
liard Rd., Rocky River 16, Ohio 

Thomas Habig, The Jasper Corp., 
Box 360, Jasper, Ind. 

Ohio 

Duane Keck, Research Development Div., 
The Champion Paper Fibre Co., Hamil- 
ton, Ohio 

Hillenbrand 
Batesville, Ind. 

Richard Voss, Masonite Corp., 
Court, Cincinnati 15, Ohio 

Roy The Carborundum Co., 
2025 Rosedale Dr., 27, Ind. 


Industries, 


1255 Forest 


PACIFIC NORTHWEST 
W. P. Crooks, S. K. Limited Plywood Div., 


P. O. Box 390, Kelowna, B. C., Can. 

F. W. Fearman, MacMillan & Bloedel Ltd., 
Can. White Pine Div., Ft. Kinross St., Van- 
couver, B. C., Can. 

Byron L. Foreman, Research Eng., Research 
Lab. Western Pine Assoc., 7733 13th 
Ave., Portland Ore. 

Ross Edward Haffner, 816 Ravenna Blvd., 
Seattle 15, Wash. 


Jones, Kokish O., Beaver Grove, 


Can. 
Moore, 3105-30th Ave., Vernon, 
B. C.,. Can. 


Leo Nielsen, 2395 7th 
Mfg. Co., Eugene, Ore. 

Donald W. Pleier, Sec.-Mgr., 4403 White St., 
Bldg., Seattle Wash. 

Bernarr Welch, Research Lab. Western Pine 
Assn., 7733 13th Ave., Portland Ore. 


Nielsen Saw 


PACIFIC SOUTHWEST 


Ewing Seligman, 242 South Anita Ave., Los 
Angeles 49, Calif. 


ROCKY MOUNTAIN 


Adrian Godfrey, 7th Larimer, Hallack 
Howard Lbr. Co., Denver Colo. 


SOUTHEASTERN 


Harold Baxter, c/o Ga. Agriculture Exten- 
sion Service, Athens, Ga. 

John Bethea, Soderhamn Machine Man- 
ufacturing Co., Box 927, Talladega, Ala. 

French, 322 Inglewood Dr., Savan- 
naa, Ga. 

1251, Valdosta, Ga. 

Miller, Buckeye Cellulose Corp., Foley, 

Juius Stern, Southern Plywoods, Inc., 
Box 448, Greenville, Fla. 

Donald Stevenson, Chief Forester, The 
Buckeye Cellulose Corp., Foley, Fla. 

William Wooden, Route Box 17, Au- 
burn, Ala. 


UPPER MISSISSIPPI VALLEY 


Guy M. Schaefer, 608 Eleventh St., Minnesota 
& Ont. Paper Co., International Falls, Minn. 


Herbert Allender has been 
assistant the sales manager 
ater Board Company, according 
Hahn, sales manager. Mr. Allender was 
formerly associated with the 
Georgia. 


the position sales manager the 
den Chemical Company, 
The Borden Company, 
ager. 


The Scott Foundation 
award, one the educational 
Scott Paper Co., Chester, 
been given Donald Dau, top vel 
dent from Wausau, Wis. 


pointed Henry Lasman, 
the Organic Chemicals Division, 
Osberg, President, 


Synco ‘Resins, Inc. Bethel, 
announces the election 
Manager. Mr. MacDonald, who has tor 
past years been President Ful- 
ford Manufacturing Company 
dence, has also been Director 
Synco Resins for ten years. 


John Rankin has been appointed 
West Coast Product Development Man- 
ager United States Plywood, was 
reported Gene Brewer, the com- 
president. 


Southwest Forest Industries, 
named Wilson Wilson Paper 
Division, Los Angeles, and Lee Zeag- 
ler Division, Corrigan, 
Texas, vice-presidents the 


Henry Heitman has been appointed 
sales engineer for the North 
territory the Rivet Division 
United Shoe Machinery Corporation 


Cecil Baltzegar has been 
ager the market research 
Omark Industries, Inc., 
Skralskis, Omark general manager, 


Vanderwerker, Jr. president 
Victory Carbide Saw Tool 
manager. 


The Evans Products Company 
tablished annual undergraduate 
arship $750 and graduate 
lege, Corvallis, Oregon, according 
Evans, Jr., president. 
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Structures Inc., Portland, 
Oregon 


Contemporary use 
wood depends 
structural, economic, and 
aesthetic characteristics. 
Remarkable design 
results from combining 
many attributes single 
design. This the 
materials essential 
competitive characteristic. 


THE LAST YEARS, THE 
use glued laminated timbers 
building has grown very rapid 
rate. This increased structural utiliza- 
tion wood has taken place pe- 
tiod active competition from new 
materials and techniques and the 
face adequate supply struc- 
tural steel. The trend substantial 
triumph wood technology placing 
the natural material the forests more 
fully under the control modern en- 
gineering and manufacturing methods. 
The result has been improvement 
the characteristics wood for use 
construction and the development 
predictable and reliable performance 
standards that have brought the mate- 
tial under more precise engineering 
control. 

All are aware, however, that 
timbers primitive forms were used 
began, The record history gives 
continuing evidence the unique 
adaptability wood the needs 
man. Many the time-proven advan- 
tages wood remain unchanged 
the laminated timber, and must 


The Author: 
Oviatt, Jr. has degree 
architecture from Yale Uni- 

pated special studies 

the Yale School Forestry. 
Timber Structures, Inc. 


factor greater than 


“HIGHLY RESISTANT DESTRUCTION Timber Structures, 
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Glued Laminated Wood 


Pittsburgh Testing Laboratories 


modestly regard recent technical ad- 
vances improvements refinements 
teristics laminated material are 
the sum natural and engineered 
characteristics. 

Glued laminated wood has found its 
readiest acceptance the architectural 
field. This fact should suggest that the 
standards which judged and 
selected for this use are little differ- 
ent from the basic engineering stand- 
upon which the selection 
purely functional material for indus- 
trial use might made. Considerably 
more importance given aesthetic 
and intellectual qualities than usual 
for other types archi- 
tectural material medium artistic 
expression well basic building 
block with physical characteristics. 
realization this fact essential 
full understanding the growing use 
modern timbers. 


What are the architectural character- 
istics this material which are giving 
new life the utilization structural 
timbers? complete answer this 
question must consider the natural at- 
tributes wood well technologi- 


Presented the Northeast Section Meeting 
in Worcester, Mass., October 30, 1959, 


cal improvements. must recognize 
that the architect creative artist 
well builder, capable integrat- 
ing several many desirable charac- 
single composition, Let examine 
singly the important architectural prop- 
erties the material and how they 
lend themselves full design 
exploitation. 


Structural Properties 

Stability: architectural sense, 
structural material must look stable 
and stable. There may those who 
hold that the fact stability great 
deal more important than the appear- 
ance stability. This true de- 
gree. However, when reflect that 
the architect deals with human emo- 
tional reactions well mechanics, 
the appearance requirement 
quite valid. The occupant should not 
made uncomfortable any uncer- 
tainties about continued stability, and 
even the casual observer emotionally 
impressed the degree apparent 
integrity building. When con- 
sider that beams are usually cambered 
only for this reason, its importance 
the architect can Large checks 
due the drying place siwn 
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“CURVED SHAPES HIGH STRUCTURAL 
Field House 


Missoula, Montana. 
Architects. 


Brinkman 


timbers are often erroneously taken 
evidence instability. This appearance 
defect eliminated pre-dried lami- 
nated timbers. 

Natural sawn timbers have long pos- 
sessed the structural quality actual 
stability when designed with adequate 
allowances for moisture content and 
natural variability. The advance which 
has been made laminating one 
degree and safety, allowing higher dry 
stresses, controlling variability, and in- 
creasing the reliability engineering 
prediction. The appearance stability 
has been improved control sur- 
face checking and building cam- 
ber laminating. 

Strength: architectural sense, 
the stress values used the design 
structural materials are more 
than incidental interest. Structural ma- 
terials are seldom chosen strictly the 
shown that laminated timbers are 
about one-third stronger 
timbers equal section, but this fact 
alone has little bearing the in- 
creased use the former. Similarly, 
laminated fir stronger weight for 
weight than structural steel, but weaker 
volume for volume. These comparisons 
mean almost nothing architectural 
selection. Structural materials are 
chosen for their suitability the de- 
purpose, for safety, perma- 
nence, economy, and appearance. 
only necessary that strength 
cient carry design any 
spans for hich other materials might 
considered, using members rea- 
sonable size. for 
laminated timbers are commonly little 
more over-all than for equivalent steel 
sections, and may 
smaller than for ordinary reinforced 
concrete. 

Manufactured under controlled 
modern factory conditions, laminated 
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wood produced uniform and pre- 
dictable strength and quality, and 
structural safety. this sense, timber 
has become the equivalent its engi- 
neered metal rivals, and holds some 
edge over job-site manufactured con- 
crete, whose control and inspection 
conducted disadvantage. 


Fire Resistance: Closely related 
design safety fire-resistance, 
life and property. The 
heavy timber, sections 
characteristic ‘of laminated members are 
highly resistant destruction fire. 
Students this problem readily agree 
that heavy timber sections retain their 
structural function far longer than 
exposed metal sections under similar 
conditions heat. Some codes, how- 
ever, continue limit the use tim- 
ber, and fire rating bureaus continue 

penalize it. Code limitations are 
often based upon the unrealistic con- 
safety, ignoring the fact that fire 
hazards are usually function the 
contents and finishes rather 
than its construction, structural ma- 
terial fire-proof absolute sense. 
Timbers are slowly consumed fire, 
while metals rapidly lose their strength, 
glass melts, and masonry cracks. Fire 
resistance more accurately 
tion time rather than method 
destruction. 


Considerable educational work 
mains done this field, but 
encouraging progress has already been 
made. The American Institute Tim- 
ber Construction and National Lumber 
Manufacturers Association are engaged 
major efforts this problem and 
evaluations will result. Meanwhile, re- 
cent advances treatment with fire- 
retardant chemicals have created 
break-through against the 
bogey. Laminated timbers are 
particularly well adapted pressure- 
treating methods such this since 
possible obtain excellent impreg- 
nation treating the individual 
laminations prior gluing. New 
formulations have already earned sub- 
stantial acceptance, and believed 
that will very shortly possible 
deliver laminated timbers the job 
stamped with the underwriters’ rating 
The psychological ef- 
fect this owners and designers 
may well far more significant than 
the actual improvement resistance 
destruction. 

The popular notion that wood de- 
ficient some vague way its useful 
life structure appears result 
from ignorance its Hun- 
dreds existing examples 
tory belie this These examples 
include timber structures many hun- 


dreds over thousand years old. 
point fact, wood one the most 
durable and permanent architectural 
when properly designed 
adequately Performance 
records are necessarily lacking 
laminated timbers are concerned, 
laboratory tests adhesives reason. 
indicate that timbers suitably 
will last indefinitely under 
posure conditions. 


All materials have natural ene: 
shorter time proverbial dust. 
some the enemy water, others 
within its limitations, 
detailed, wood has permanc 
far exceeding most architect: 
requirements. 

Among other factors having 
tural effects the ease with 
curved shapes high 
ciency may formed. This 
portant competitive advantages 
purely structural plane over 
not readily formed. Lengths 
sections glued laminated timber. 
limited only shipping cs, 

making possible continuous crs 
great size and many shapes, ver 
members are dimensionally stable, 
being compatible with related 
tions and free the necessity 
nector maintenance. 


Economic Gains 


the realm cost, wood has long 
been construction material proven 
economy. plentiful and 

natural resource this country, 


readily workable and highly 


general, the added 
into laminating more than com- 
pensate for the added costs. The im- 
proved charactertistics obtained ive 
multiplied the versatility the 
rial, making useful for new 
tions, Obvious examples this 
recognized curved shapes and 
bers large size. Many others can 
cited where dimensional stability 
improved appearance 
essential new functions. Other 
tors attending the growth and 
ress the lumber industry, such 
the high rate demand for 
have contributed the need for 

supply lumber economically 
able. 


Laminated sections permit 


load bearing walls, 
precision shop 

stantial field savings layout 


erection. 
The question often asked 
laminated structural framing 
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cost than other structural systems. 
ere is, course, simple answer 
such question various structural 
rerials not produce exactly com- 
line all the design requirements 
cting planning, structure, appear- 
maintenance, 
ting, and location, some in- 
ces, where structure alone im- 
ant, laminated framing has 
cost advantage. This most 
relatively long spans, 
efficient structural shapes are 
ot! rs, however, the advantage might 
lic with competitive materials. The 
economic advantage lami- 
nai.d material rests principally upon 
its structural and appearance 


Aesthetic Qualities 


appearance and beauty are the 
least understood and 
laminated timbers, review 
its architectural characteristics can 
adequate without attention this com- 
plex quality. Many are the definitions 
beauty our literature, and just 
Many are its meanings. For beauty 
personal quality variable its 
nature the individual. Like most 
our cultural and human values, 
cannot adequately evaluated the 
method. 

Nevertheless, the 
perhaps even presumes, incorporate 
some this magic ingredient his 
designs. Frequently, successful 
beyond belief, thus acquiring the aura 
mystery modern witch-doctor. 

this serach for beauty, has 
often seemed manifestly rea- 
sonable starting point begin with 
material which has widely recog- 
nized natural beauty. This tends 
simplify the problem and may the 


AMINATED SECTIONS PERMIT SKELETON 
rary Birmingham, Alabama. Van Keuren, Davis Co., Architects. 
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“TRUTHFUL EXPRESSION NATURE AND West St. Paul, 
Minn., Tussler Setter, architects. 


reason that architects enjoy working 
with However, only fair 
reflect that many designers have 
attained striking beauty with the most 
unlikely materials, 

The aesthetic and intellectual quali- 
ties contributing the beauty and 
character building are, fact, 
very largely design result. Any arch- 
itectural material is, this sense, 
medium artistic expression rather 
than art form itself, and lami- 
nated material versatile tool the 
designer. Its plastic qualities and 
anced and graceful forms great in- 
terest. These forms are often employed 
motifs, frankly expressing 
tural dominants the com- 
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position, they contribute unity 
the design, and normally are the basis 
for rhythmic bay arrangements. 

Laminated structures, unlike con- 
cealed forms other materials, are 
truthful the expression their na- 
ture and their function. They may 
allowed display their own individ- 
ual character, associations, and emo- 
tional Wood, natural and 
familiar material, rich these qual- 
ities. 

While the infinitely varied patterns 
grain and color wood have their 
own natural appeal, laminated wood 
adds regular man-made pattern 
laminating, logical and precise ex- 
pression the nature. Tex- 
ture, tone, and color may varied 
the many wood finishes available. 


“RICH CHARACTER AND EMOTIONAL 
Tallahassee Fla. Prentiss Huddleston Associates, architects. 


227 


| 
| 
| 


FACTORS FOR EFFICIENCY 


Lumber End and Edge-Gluing Operations 


Fig. 1.—Lumber raw material stored temperature conditioning 
area prior processing. 


CONTINUED INCREASE the cost 

the forest raw material and 
gradual decrease its quality, coupled 
with the increasing demand for 
made products the customer, has, 
within the last years, made the end- 
and edge-gluing lumber econom- 
ical method converting lumber into 

These economic trends have stim- 
ulated the development 
equipment which capable gluing 
lumber comparatively high pro- 
duction rate, The development this 
type equipment being carried 
zealously, and great strides will 
made the lumber-gluing field the 
next few years. 

harvesting the forest raw mate- 
rial, the industry has naturally proc- 
essed the higher grade raw material 
first. This was economic necessity. 
Generally, the forests today are 
producing lower grade wood 
material; today’s lumber production 
contains greater percentage short 
lengths, narrow widths, 
grades. 

Lumber customarily purchased 
random lengths and assortment 
width lumber may available 
higher price, but more often than 
not, not available all, partic- 
tically impossible, for example pur- 
chase car-load quantities 12- 
inch and Better lumber 16- 
foot lengths, any price, Although 


1 Presented at the joint FPRS AIChE, and 
ASME Wood Industries Conference September 
10, 1959 in Portland, Oregon. 
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Fig. 2.—Production ripping machines for ripping the lumber 


prior removing the defects. 


Joun 


Development Director, Engineering and 
Development Division, Edward Hines 
Lumber Co., Hood River, Oregon 


End- and edge-gluing 
economic way con- 
vert low-grade lumber 
into high-grade products. 
Highlighted here are the 


factors that result 
efficient operation—from 
the preparation the raw 
material the trimmed 
and sanded lumber panel. 


the consumer may desire purchase 
only this width and length, 
practically forced accept certain 
percentage the shorter lengths and 
the narrower widths along with the 
material desires. The same true 
regarding fractional width frac- 
tional length. The consumer must buy 
the next larger size and cut this mate- 
rial back the size which 
quires, thus absorbing some waste 
the process, plus the added cost 
reworking the 

Through the process lumber end- 
and edge-gluing, wood products can 
manufactured more nearly meet 
the needs. Lumber can 
supplied quantity, specified 
lengths and widths, the fraction 
inch, other words, the product 
can tailor-made the 
requirements, 


and grade totally the ics 
the raw material, The width 
length the finished glued 
and great extent the 
are longer limited the raw 
rial, but are primarily limited the 
gluing equipment which employ. 


Preparing the Raw 
The proper preparation the raw 


material for gluing important 
the gluing operation itself. The best 
gluing equipment the world cannot 
compensate for poorly prepared raw 
material, Preparation factors which are 
greatest importance include (|) 
kiln-drying and 
tioning; (2) pre-surfacing blank- 
ing; and (3) ripping and trimming 
for removal the defects. 


Drying and Conditioning: 
best results, the raw material must 
kiln-dried uniform moisture 
tent and free excessive 
twist, bow, and warp. Generally 
ing, where electronic curing 
ment employed, moisture 
acceptable, the moisture conten 
the raw material not 
within the desired range, wis: 
install continuous moisture 
device, which will segregate the 
ceptable stock from the materiai 
not within the desired moisture 
tent range. 

also sometimes advisable, 
pending upon the storage 
condition the raw material 
form Gluing 
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will encountered the tempera- 
ture the raw material varies over 
wide range. This particularly true 
where severe winter temperatures are 
encountered. For example, stock which 
perature should brought 
into heated building and conditioned 
room temperature prior process- 
ing. Under these conditions, wise 
provide temperature-conditioning 
storage area, that large volume 
stock can stored and conditioned 
prior gluing (Figure 1). Satisfac- 
tory stock temperatures are generally 
from 65° 80° 


Pre-Surfacing: Following kiln-dry- 
ing, the stock should surfaced 
fairly uniform thickness, either 
one both faces. This usually 
done high-speed planer sim- 
ilar type surfacing equipment, 
rough lumber normally surfaced, 
hit and miss, thickness 27/32- 
inch Stock which does 
not clean should re-run 
Pre-surfacing, 
the trade, enables the defects 
cut from the material effectively. 
Pre-surfacing also facilitates sorting 
out the thin material before gets into 
the gluing process, and 
creases the overall efficiency both 
the end-gluing and edge-gluing proc- 
esses. uniform thickness necessary 
order machine accurate finger- 
joint the material end-glued. 


Defect Removal: Normally, the 
end. and edge-gluing operation pre- 
ceded some type defect re- 
moval system which the stock 
and trimmed order reduce 
the proper size for further proc- 
and remove the undesirable 
such large knots and 
pockets, that the grade 


Fig. 3.—Finger-joint scarfer feeding unit. 
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This stock preparation may confined 
strictly the removal defects from 
the material, might operated 
conjunction with millwork cut- 
ting operation. 

operations 
should designed (1) rip the 
stock the proper widths, accurately 
and high rate production 
(Figure 2); and (2) remove the de- 
fects some type cross-trimming 
saw, Particular attention should 
given the cross-cutting operation. 
instances where knots similar 
characteristics are being removed, care 
must taken not only remove the 
knot, but the wood containing curly 
crooked grain surrounding the knot 
must also removed. Otherwise, 
able finger-joint the end the 
piece. 


Regardless the method defect 
removal used, prime import- 
ance that the stock carefully and 
accurately prepared. 


Selecting and Preparing the Adhesive 


The selection the proper adhe- 
sive and the correct preparation 
this adhesive are fundamental factors 
operating successful gluing plant. 
many cases, the selection the 
adhesive left chance the 
adhesive salesman who happens 
calling the plant, 
paration equipment is, more often 
than not, inadequate and poorly main- 
tained. The storage facilities provided 
for the adhesive raw materials should 
given consideration, especially 
areas where extremes temperature 
are encountered. 


Adhesive Selection: There are sev- 
eral adhesives the market which 
can used lumber end- and 
edge-gluing operation with 
cess. The end use, uses, the prod- 


Fig. 4.—-Finger-joint scarfers and transfer mechanism. 


ucts which are being 
should the most important factor 
making the adhesive selection. 
portion, all, the products are 
then necessary use exterior adhe- 
sive. suitable adhesive this type 
the combination percent mela- 
mine resin-and percent urea resin. 
This adhesive obvious advan- 
tage inconspicuousness due its 
wood-to-wood bonds having high boil 
resistance and acceptable exterior dur- 
ability. For products which are con- 
fined interior application only, 
straight urea-resin adhesive 
employed. This adhesive also has 
adequate for most interior 
There are other adhe- 
sives which are common use for 
end- and edge-gluing, but the writer 
will not attempt discuss them here. 


The selection the adhesive will 
dictate, certain extent, the type 
equipment which will used 
the process. For example, the urea- 
resin adhesives can cured either 
room temperature radio fre- 
quency other sources heat. The 
melamine-urea combination requires 
elevated temperatures cure the glue- 
the most common method 
curing the 
Steam electric heaters are sometimes 


The cost the adhesive often 
important factor, and might well 
point out the approximate costs 
the two adhesives. The mixed cost 
the straight urea adhesive about 16¢ 
pound, and the mixed cost the 
melamine-urea, mix, the 
These costs may vary slightly depend- 
ing upon the quantity purchased and 
the exact formula 
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Fig. 5.—Assembled cut-to-length stock 
enroute curing tunnel. 


Adhesive Preparation: The adhe- 
sive must properly prepared 
order effective job bond- 
ing the Storage facilities should 
supplied with constant temperature 
control equipment; temperature 
range from 65° 70°F. satis- 
factory. The use accurate scale 
balance important the glue 
formulated properly, The adhe- 
sive ingredients must measured ac- 
curately and uniformly for each mix. 
The glue-mixing machine im- 
portant piece equipment; the double 
action type preferable and should 
have adequate capacity for the volume 
adhesive mixed, Other pieces 
equipment should provided 
which facilitate accurate mixing and 
ease handling the adhesive. All 
glue-room equipment should thor- 
oughly cleaned regular 


End-Gluing 


Basically, the 
ing unit should consist (1) two 
finger-joint scarfing machines, equip- 
ped with automatic 
tween the two units; (2) adhesive 
applicator; (3) assembly machine; 
(4) glueline curing unit; and (5) 
automatic cut-off saw. 


end-gluing unit this type 
10,000 board feet per 8-hour 
based 4-inch random-length 
stock; this board-foot production figure 
will naturally increased when thicker 
and wider stock processed. Most 
end-gluing units can designed 
process stock inches thick- 
ness, inches width, and from 
inches feet length. 

Labor requirements for end-glu- 
ing line this type are quite variable; 
however, three workmen 
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mally operate and maintain prop- 
erly designed unit. One workman feeds 
the first finger-joint scarfer; the second 
man off-bears and grades the cut-to- 
length, end-glued lumber behind the 
glue-curing unit; the third workman 
responsible for the overall operation 
the unit which includes mainten- 
ance and changing the cutterheads 
and saws, machine adjustments and 
repairs, and responsibility for the vol- 
ume and quality the material proc- 
essed through the end-gluer. 


Finger-Joint Feeder: Logically, the 
workman who feeds the first finger- 
joint scarfer largely determines the 
rate production the total end- 
gluing unit; thus, important 
provide him with mechanical help 
that can feed the machine 
ciently possible, Normally, 4/4 
stock, the machine usually operat- 
ing rate feed lugs past the 
cutterhead per minute. This means 
that the workman must pick piece 
stock and place front the 
lug every second order keep 
with the machine. This 
impossible without some sort mech- 
anical devices assist him. The 
problem made more complex 
the fact that usually narrow width, 
random length stock being fed into 
the machine. Typical stock going 
through the end-gluing unit might 
inches width and could vary from 


Normally the stock 
into loads sorted from the 
defect-cutting line. The feeding equip- 
ment must then designed handle 
these pallet loads random length 
simple but effective feeding 
unit might utilized which would 
consist storage conveyor feeding 
lets random length stock would 
placed the storage conveyor, and 
they would automatically brought 
into position and spilled onto wide 
belt conveyor the pallet lift. The 
stock from the wide belt conveyor 
then drops onto narrower belt, feed- 
ing endwise the workman, who 
would merely pick the stock off 
this belt and place front the 
lugs the finger-joint scarfing ma- 
chine (Figure 3). 


Machining the Finger-Joint: 
the production system, the finger-joint 
machined passing the piece 
stock trim saw and revolving 
cutterhead fairly high rate 
speed. The trim saw accurately trims 
the end the piece, and the cutter- 
head machines the finger-joint into the 
end the piece. 
must machined with little toler- 
ance possible. This, course, 


means the use balanced motor and 
cutterhead, tapered spindles, and other 
features which are generally accepted 
accurate machining work. The 
other important factor cutting 
accurate joint the holding 
ing the wood moved past 
move out alignment only 
contact with the cutterhead, 
machined joint will result, For 
reason, the design the 
assembly the finger-joint 

The transfer unit following the 
finger-joint scarfer transfers the 
automatically into position for 
ond scarfing unit. the same 
must maintain the position 
stock that the finger-joint the 
opposite end the piece 
with reference the same edge ich 
was used cutting the first joint. 
positioning necessary because 
wedge-like shape some 
pieces being finger-jointed. 
edges the piece are not 
and one edge used ace 
for machining the joint one 
and the other edge the refer ace 
for machining the finger-joint the 
opposite end, the two joints not 
machined parallel each 
and therefore, cannot 
tightly and straight line. 


The second finger-joint scarfer 
identical the first, except 
the opposite side; each the 
units machines finger-joint oppo- 
site ends the lumber pieces being 


scarfing units and transfer system. 


Adhesive Application: The 
sive can applied both ends 
the finger-jointed piece, can 
applied only one end; this 
ally determined the species being 
processed and the amount 
applied the finger-joint, 
las-fir and pine operations, 
tomary apply glue one 
ends most redwood and 
plants. For best results, however, 
recommended that the adhesive 
plied both ends the piece, reg 
less the species being 

Two types glue 
conventionally used—the disc app 
tor and the pressure pump. The 
machined the configuration 
finger-joint; revolves mai 
wipe glue the finger-joint 
passed the disc. The second 
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Fig. 6.—High-frequency tunnel for curing finger-joints. 


with head also machined the con- 
figuration the finger-joint and con- 
taining small orifices which are con- 
nected air pump and thence 
piece passes the pressure head, trig- 
gers limit switch which actuates the 
pump, thus forcing glue 
through the openings the pressure 
head, which wiped the joint. 
Both methods application have seen 
considerable use, but neither one 
entirely satisfactory, Control the 
amount adhesive applied 
cult with the disc applicator, which 
results high glue waste. The pressure 
pump applicator subject 
siderable clogging the orifices; ad- 
hesive spread also difficult con- 
There need for 
the development efficient glue 
applicator for applying the adhesive 
the finger-jointed 

suggested that the adhesive 
storage vessels equipped with water 
jackets enable the adhesive 
maintained constant temperature. 
This controls the glue viscosity, which 
important factor maintaining 


machining the finger-joint both 
ends the piece and the subsequent 
application glue, the next step 
into continuous ribbon 
length. This done assembly 
machine, employing friction feed 
which drives meshes 
accomplished belt assembly-feed 

roll assembly which the 

cond roll set belts operates 

wer speed than the first set, thus 
crowding mechanism, Two 
assembly machines are 
use today. The first one assembles 


the stock into continuous ribbon 
through the use the differential 
speed rolls, cuts the desired 
length, and moves into another sec- 
tion the assembly machine which 
length piece order force the 
joints together tightly. The second 
type assembly unit uses more force 
the crowding mechanism, 
parently meshes the joints tightly dur- 
ing the initial assembly. The assem- 
bled piece then cut length. Pro- 
duction rates the assembly machines 
will vary from 100 lineal feet 
per minute, depending upon the stock 
being processed. not uncommon 
for production-type assembly ma- 
chine operate 100 lineal 
feet per minute 4-inch stock, 
for 


The most important single factor 
the design assembly machine 
that must assemble the joint tightly. 
This especially true where the fin- 
ger-jointed lengths will 
quently used for millwork items and 
lineal moldings which contour 
pattern machined the piece which 
cuts through the finger-joint and, 
course, will expose any portion the 
joint which not assembled with 
complete tight fit, The quality the 
finished product determined largely 
the tightness fit the finger- 
joint. 


Curing the Glueline: Following 
stock, the glueline should cured 
one method many cases, 
the finger-jointed lengths are merely 
stacked, and the glueline allowed 
cure room temperature. Other 
equipment available which heats the 
lineal stock use steam, infra-red 
units, electrical strip heaters, thus 
curing the glueline. Generally, these 
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Fig. edge-jointing machine with movable cutterhead. 


types curing not employ any end 
surface pressure, 

High-frequency 
tors coupled electrode system, 
are being used extensively cure the 
glueline 
(Figure 5). During the past two years 
these units have been developed 
point where their operation quite 
satisfactory, The curing units are 
placed directly behind the assembly 
machine and are capable curing the 
stock the maximum rate produc- 
tion the assembly unit. The finger- 
jointed stock either cut length 
prior entering the curing section 
following the curing cycle, depending 
upon the type assembly machine 
being 

The high-frequency 
usually designed produce power 
output approximately kilowatts 
The generator circuit should possess the 
required stability maintain the peak 
power output for which tuned, 
dependent upon the width and thick- 
processed. 

The electrode system comprised 
two parallel metal electrodes ap- 
proximately feet length. The 
finger-jointed stock passed between 
the two electrodes lengthwise 
direction with the electrodes being 
located along the edges the stock. 
Thus, the electronic units are some- 
The electrodes are adjustable for the 
various widths stock 

The necessity for maintaining end 
and face pressure the finger-jointed 
stock being cured the electronic unit 
still subject considerable con- 
troversy. Research presently being 
carried out provide more informa- 
tion these and other important as- 
pects curing the finger-joint glue- 
line. 
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Fig. 8.—Application glue jointed 
strips; electronic curing press. 


Edge-Gluing 


The edge-gluing 
length into the desired greater widths 
gluing the pieces together edge 
edge. The edge-gluing unit consists 
(1) edge-jointer, which prepares 
both edges the incoming raw mate- 
rial for gluing, (2) pre-layup sec- 
tion where the proper width panel 
composed, (3) the glue applicator, 
(4) the curing press, (5) trim saws 
for cutting the panel length, (6) 
surfacer such sander side 
planer, and (7) ripping machine 
for ripping the proper widths from 
the wider edge-glued panel. The above 
operations steps can separated 
into two groups—(1) the edge-joint- 
ing, pre-layup, glue application, cur- 
ing, and panel trimming; and (2) 
panel surfacing and ripping. 


The first portion the edge-gluing 
15,000 20,000 board feet per 
hour shift, depending upon the type 
material being edge-glued. Two 
workmen, edge-jointer feeder and 
press operator, can normally operate 
this portion the edge-gluing unit. 

The second section the edge-glu- 
ing unit, panel surfacing and ripping, 
capable processing about 30,000 
40,000 board feet per 8-hour shift. 
well designed line this type can 


Edge-Jointer: The preparation 
the edges the stock edge- 
glued the most important single step 
the edge-gluing operation. 
edge-gluing unless the edges the 
incoming lumber are jointed smoothly 
and squarely. 


Several methods edge-jointing are 
general use today, and these fall 
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into two categories—(1) those 
which saw employed prepare 
the edge-surface, and (2) those appli- 
cations where the edge-surfacing 
done with cutterhead. Either method 
satisfactory provided that the ma- 
chine properly designed. Until re- 
cently, the common practice has been 
the use two single saws, cutter- 
heads, placed series. The first ma- 
chine joints one edge 
and the second machine joints the 
opposite edge. This expensive 
operation due the requirements for 
two machines and operators. 


Dual machines have been recently 
developed which eliminate many 
the disadvantages the equipment 
used the past. These machines can 
obtained either the saw the 
cutter-head type. Basically, the 
chines consist one fixed saw 
cutter-head and one moveable saw 
cutter-head; the adjustment the 
moveable side accomplished through 
electrical control panel actuating 
hydraulic mechanism. Since these dual 
machines joint both edges the lum- 
ber the same time, the width the 
jointed piece remains constant from 
end end and can held very 
close tolerance. Random width stock 
can processed efficiently the dual 
machine due the quick adjustment 
the moveable side. well-designed 
dual edge-jointed capable main- 
taining feed rates 250 lineal feet 
per minute, 


The design the 
tion the edge-jointer should receive 
consideration, should the method 
conveying the stock through the 
feed bed necessity that the 
stock can carried through the ma- 
chine straight line. The holddown 
units apply pressure the top the 
piece, that will not slip the 
feed chain, They are usually comprised 
series rubber-faced wheel units 
mounted either side the cutter- 
head saw section. The feed mech- 
anism and the holddown units must 
properly designed that the piece 
will held firmly and the edges will 
(Figure 7). 


Pre-Layup Section: Following the 
edge-jointing operation and prior 
the application the adhesive the 
edges the stock edge-glued, 
the jointed strips should assembled 
into the proper panel widths. many 
cases, narrow filler strips various 
widths will required, particularly 
when random-width stock being 
This pre-layup operation 
necessary due the limited side-stroke 
the edge-gluing Normally, 


the edge-gluing press has side-stroke 
press adjusted for 48-inch 
imum width, for example, then the 
range the pre-layed widths trans. 
ferred the press should between 
and inches, the pre-layed 
panel wider than this, will not 
rower than inches, the 
unable exert the proper side 
pressure the assembly, and 
glued panel will result. 


The pre-layup operation can ther 
operation following jointing 
complished the stock being 
ferred between the edge-jointed 
the glue applicator. The latter hod 
the most economical, but rec 
considerably more equipment. 


Adhesive Application: 
the adhesive the edges the 
simple matter. This can done 
sive can successfully applied the 
use either (1) grooved 
(2) pressure wiping 
Where the grooved applicator 
used, the roll usually 
the glue pot, and picks adhcsive 
out the container—the amount 
adjustable doctor blade. The 
then propelled lengthwise contact 
with and past the roll which applies 
glue the edge the piece. the 
case the second method, the picce 
moved past serrated orifice which 
opens the stock contacts it, and the 
adhesive forced through the 
and wiped the edge the board. 
Regardless which method used, 
extreme importance that the 
stock held firmly against the 
application tool throughout the 
the piece that the glue 
the full length the stock. Nor- 
mally, adhesive applied only one 
edge the piece. 


Both these methods are 
able high-speed application, 
not uncommon for these units 
operating with stock moving 
more lineal feet per minute. 


Curing the Glue: 
lowing the application the 
sives, the pieces are assembled 
to-edge preparation for the 
curing cycle which 
curing press (Figure 8). Both 
presses and electronic units are 
for edge-gluing. The electronic typ 
much more demand due its 
cycle and the fact that does 
reduce the moisture content 
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stock being processed. The edge-glu- 


press usually single-opening 
capable applying both 
pressure and side pressure, The 
units are completely automatic. 
stock moved into the proper 
and face and edge pressures 
applied with the momentary re- 

the face pressure which allows 

edge side pressure equalize 

ughout the the end 

pre-determined cycle, the press 

and the stock again moved 

vard the required amount. press 

being described commonly 

Usually the platen feet 

therefore the panel edge- 

moved forward 8-foot in- 

ments, The incoming panels are 

end-to-end that the press 

operates continuous ribbon 
stock. 

foot platen will generally equipped 
generator, This allows the maximum 
energy transferred the glue- 
line, thus curing the glueline rap- 
4/4 stock made narrow, 3-inch 
widths, 4-foot wide 8-foot long 
section can cured approximately 
seconds. this curing time, 
added for moving the panel forward 
and closing and opening the press. 


Trimming, Ripping, and Surfac- 
ing: The sizing the edge-glued 
panel the proper dimensions ac- 
complished trimming, surfacing, 
and ripping. Although these opera- 
tions can done practically any 
sequence, and with variety equip- 
ment, necessary consider sev- 
eral factors order develop the 
proper procedure. First all, 
assumed that the edge-glued panel has 
been made into the proper rough 
width from which will cut several 
smaller components with the min- 
imum amount waste. For example, 
widths, then the edge-glued panel 
would made approximately 
49-inch width; which would allow 
the 12-inch pieces ripped from 
the panel with little waste. 

One method accomplishing the 
length-sizing operations the place- 
ment the panel trim-saw directly 
behind the edge-gluing The 
panel trimmer should capable 
trimming the ends squarely and ex- 
tremely accurate lengths. usually 
desirable for the trimmer 


equipped with several adjustable saw 
units, that multiple lengths 
cut from long panel one 
through the machine. auto- 

stacker provided behind the 
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Fig. 9.—Overall view panel sanding and ripping line. 


panel-trim saw, then this operation 
can accomplished without the use 
saw operator, Following the 
trimming operation, usually 
ommended that the panels stored 
for several hours that the glue 
squeezeout the surface the pan- 
els allowed harden and con- 
dition the panels prevent sunken 
joints before the surfacing operation 
undertaken. 


The surfacing the wide edge- 
glued panels can best done 
heavy duty, multiple-drum sander. 
eight-drum, double-deck 
suitable for this purpose, 
ably the newly developed wide-belt 
sanders, combination drum and 
wide-belt sanders, would 
factory job this application. Wide 
planing machines normally are not 
capable maintaining the desired 
thickness accuracy and smoothness 
the desired rate The type and 
grit paper used the sander 
determined the raw material being 
processed and the desired characteris- 
tics the finished product. 

The ripping the edge-glued 
panel the proper widths can usu- 
ally done conjunction with the 
surfacing operation, 
facing, the stock can moved directly 
into the ripping machine. The ripping 
machine must capable ripping 
the stock accurately and straight 
line and must also produce finished 
edge the ripping accomplished. 
modified double-end tenoner 
excellent machine for this purpose; 
this machine can also used for other 


specialty work such 
grooving, ship-lapping, and other edge 
and surface work. 


Conclusions 


The wide-spread use lumber 
end- and edge-gluing facilities has 
has only been apparent the past 
years. these operations become 
more and more prevalent, the industry 
will see rapid development equip- 
ment and methods which end- and 
edge-gluing can accomplished. 

The forest products industry at- 
tempting now, more than ever before, 
convert its raw material into prod- 
ucts which more nearly 
needs the Lumber end- 
and edge-gluing important step 
ess, are longer limited the 
length and diameter the log. 
can produce lengths lumber mate- 
rials and related wood products which 
are desired and needed the consumer 
regardless the character the in- 
coming raw can build 
widths lumber products which 
are far excess anything that the 
tree could produce one-piece mate- 
rial. 


are the threshold new 
era lumber manufacturing. the 
same time, face stiffer competition 
from other materials which are invad- 
ing our markets. Lumber end- and 
edge-gluing will help maintain, 
and perhaps strengthen, our standing 
relation these other competition 
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Solvent 


ARTHUR ANDERSON AND 


University California Forest Products 
Laboratory, Richmond, California 


Tanoak sapwood was dried 
percent moisture content 
less than hours—in con- 
trast the months required 
other seasoning methods— 
and the lumber was relatively 
free seasoning defects. 


(Lithocarpus densiflorus 
species California, totaling little 
over two billion board feet with mini- 
mum sawlog diameter inch (1)* 
This species largely confined the 
coastal region association with red- 
wood and Douglas fir extending from 
Southwestern Oregon Southern Cal- 
Tanoak, which not true 
oak, may reach height 200 feet 
feet more (2). 

Tanoak assumed importance little 
over century ago not source 
lumber, but rather for its bark which 
was prized and used extensively for 
tanning leather (3). During the last 
half the past century, approximately 
15,000 cords bark were harvested 
annually. Until recently, the annual 
bark production was about 8,000 cords, 
from some million board fect 
timber (4). The general practice over 
the years has been strip the bark 
from the felled trees and leave the de- 
barked log the forest decay (3). 
Early attempts recover lumber from 
tanoak logs indicated that this species 
was not amenable conventional 


The Authors: Arthur Anderson holds Ph.D. 
from the University of Wisconsin, and he is 
now chief the forest products chemistry divi- 
sion the California Lab; Watson Fearing 
section leader the chemical processing sec- 
tion. He earned a B.S. in chemistry and a B.S. 
in chemical engineering at the Univ. of Calif. 
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FLOW DIAGRAM for SOLVENT SEASONING 
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Fig. 1.—Flow diagram for solvent seasoning unit. 


methods seasoning. Even allowed 
air dry, which perhaps the mild- 
est drying conditions, would in- 
variably stain, check, and warp. The 
early experience discouraged operators 
from salvaging the logs for lumber 
production. 


recent years, expanding forest 
products research facilities and increas- 
ing interest extending the recovery 
lumber resources resulted 
efforts recover lumber from tanoak 
(5, 6). The conclusion drawn was 
that the highest recovery tanoak 
lumber would result the lumber was 
first allowed air dry mcisture 
content approximately percent 
followed kiln drying (7, 9). 
Direct kiln drying from the green 
caused excessive seasoning defects such 
collapse, checking, cupping, and 
warping. Even the recommended pro- 
cedure left much desired the 
way reasonable recovery 
tanoak 


The Solvent Seasoning Process 


appeared that other methods 
drying merited investigation 
woods such One the spe- 
cial seasoning methods, 
arsenal unused wood drying proc- 
ess, was developed some years ago 
the Western Pine Association and 
known solvent seasoning (10, 11, 
12, 13, 14). This process uses water 


FPRS 13th National Meeting San Francisco 
June 30, 1959. 


Literature 
Cited the end this report. 


miscible organic solvents 
water from green 
heated water miscible solvert, 
pump over the lumber 
pressure. the hot solvent 
over the lumber, extracts removes 
the water liquid form. When suf- 
ficient water has been extracted 
the lumber, the retained solvent, which 
largely replaced the water, 
followed short steaming period. 


Since the solvent, i.e., acetonc, 
much higher vapor 


water, the solvent removal 
covery period usually takes only 
reused. When the effluent 
stripped, distilled from the 
the latter will also contain any 


tive components removed fron: the 
lumber during the solvent 
extraction period, The type 


being seasoned. the case 
rosa pine, for instance, approxim 
covered per 1,000 board feet 
ber processed. This extract 
fatty acids, resin acids, and 
somewhat comparable the 
terpenes was likewise 
-product (11). 


California Division Forestry and 
Batchelder. Union Lumber 
tanoak; Oronite Chemical Co. the 
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Fig. 2.—Solvent seasoning unit during 
installation: extraction chamber, left; distal- 
lation unit and column, center; and solvent 
storage tanks, right. 


Laboratory Procedure 


The stainless steel solvent seasoning 
pilot unit used this investigation 
has capacity 200 board feet and 
will handle boards maximum 
length feet (Figs. and 2). 
Stainless steel was specified avoid 
any corrosion problems that might 
arise due the acidic corrosive na- 
ture extractives which might en- 
countered when processing certain 
woods. 

Most the tanoak used this in- 
vestigation came from the Bragg, 
California area, The diameters the 
logs used this study varied from 
inches and contained, the 
average, about percent sapwood. 
Each shipment consisted approxi- 
mately 200 board feet freshly cut 
4/4 green random width stock 
cient for about three runs. soon 
the shipment was received, the mate- 
rial was placed cold storage keep 
the stock green possible prior 
seasoning. Since preliminary runs in- 
dicated that the drying rate for tanoak 
heartwood was much slower than for 
sapwood, segregation the stock be- 
fore seasoning was immediately indi- 
cated. this report, all runs were 
confined 4/4 tanoak sapwood. 

The general procedure used carry- 
ing out the various solvent seasoning 
runs was follows: 

Twelve boards were selected, and 
samples were taken for moisture con- 
tent. The boards were then cut into 
length. 14-inch hole was placed 
about inches from each end the 
boards, and each board was weighed 
obtain the total green weight. 
bolt was next passed 
the holes each end the 
boards and thick alu- 

inum washer added between each 
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board. These washers acted spacers, 
stickers, separate one board from 
another permit exposure all sur- 
faces the solvent during the extrac- 
tion cycle. Each the two six-board 
packaged units was put framed 
rack vertical position. The loaded 
rack, containing from board 
feet lumber, was lowered into the 
extractor, and the lid the extractor 
was Sixty gallons acetone 
were pumped into the bottom the 
extractor and solvent heated near 
its boiling point (130° F.) means 
immersed heating coils located 
the base the extractor. The heated 
solvent was circulated means 
centrifugal pump through flowmeter 
and then through spray nozzles located 
the top the extractor, permitting 
the solvent flow over each board. 
While the solvent was being circu- 
lated, the rate water removal from 
the green stock was obtained de- 
termining the specific gravity the 
circulating solvent various intervals. 
After every hour, quantity solvent, 
water content, was pumped effluent 
the still, after which like quantity 
fresh solvent was added the ex- 
tractor. recording the amount 
water removed, the average moisture 
content the lumber charge any 
time was readily determined. When 
the moisture content the boards 
reached about percent, the circula- 
tion was stopped and the extractor 
drained solvent. 


The next step was remove the 
solvent picked the boards dur- 
ing the extraction cycle. The solvent- 
removal cycle was carried out ap- 
plying heat means unit heater 
and blower, placed the external 
duct which was connected the base 
and top the extractor aid heat 
transfer rapid circulation the 
vapors. The solvent vapor removed 
was condensed and recovered. When 
most the solvent had been removed, 
saturated steam was blown into the 
moval residual acetone and displace 
the solvent vapors remaining the 
system. After the solvent-removal cycle 


was completed, the boards were re- 
moved from the extractor, weighed, 
and moisture content was determined. 


Effect Board Position 


Several preliminary solvent season- 
ing runs were made ascertain the 
effect board position the extractor 
rate water removal. For this 
purpose, the first run was made using 
the preferred method—putting the 
boards vertical position and spray- 
ing the solvent over the boards. 
the second run, the boards were also 
upright position, but they were im- 
mersed solvent. the third run, 
the boards were placed horizontal 
position and immersed solvent. The 
drying rates percent moisture 
content each these runs are sum- 
marized Table 


Table 1.—EFFECT BOARD POSITION 
EXTRACTION RATE (4/4 TANOAK) 


Time to 
Run 10 percent 
no. Board position and condition M. C. 
(hrs.) 
Vertical, solvent sprayed 24 
2 Vertical, immersed in solvent __-_- - 55 
3 Horizontal, immersed in solvent __ - 160 


becomes immediately apparent 
that board position plays major role 
the rate drying. The vertical, 
solvent-sprayed method required 
hours. Boards the same position but 
immersed solvent took more than 
twice long, and the immersed 
boards horizontal position took 
more than six times long those 


Table 2.—EFFECT SOLVENT TEMPERA- 
TURE EXTRACTION RATE 
(4/4 TANOAK) 


Time 
1) percent 
Solvent temperature 
hrs.) 
66 


the preferred These re- 
sults clearly showed that 
the boards end and allowing the 
solvent flow onto the boards, the 
solvent entered the vessels and other 
cell openings. the solvent moved 
downward gravity flow, extracted 
the water and any soluble extract pres- 
ent throughout the thickness and 
length the board. This was manifest 
since the boards were completely satu- 


Table 3. -- SOLVENT SEASONING RUNS ON 4/4 TANOAK 


Per cent acetone | | 
Acetone concentrations concentration 
Green M.C. during extraction cycle greater than 


Run dry basis equilibrium main- 


Solvent 


Extraction cycle 


———_ Total Fina! Av. M.C. 
No. percent per cent by weight tained Hours Hours time dry basis 
Initial End extraction cycle to 10% M.:C., Total | Heating steaming Hours per cent 
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Dry Basis) 


Moisture Content of Boards 


Per 


19 i? 4 16 18 


Time (Hours 


Fig. solvent temperature water removal. 


Fig. curve for Tanoak sapwood 135° 


rated with the solvent the close 
the extraction cycle. These results cor- 
roborated the findings solvent dry- 
ing rates for ponderosa pine sapwood. 
All subsequent runs were carried out 
using the vertical position, solvent- 
sprayed method. 


Effect Circulation Rate and 
Temperature 


Among the variables deter- 
mined was the quantity solvent 
recirculated maintain optimum 
drying rates. After series runs, 
was found that above 100 gallons per 
minute per 1,000 board feet based 
foot board lengths, about gal- 
lons per minute per 1,000 board feet 
for foot boards, did not seem 
affect the drying schedule. 

Another variable established 
was the effect temperature recir- 
culating solvent drying rates. 
series three runs was made using 
solvent temperatures 100° F., 115° 
F., and 130° The results are sum- 
marized Table 

apparent that considerable re- 
duction drying schedule can real- 
ized the solvent temperature kept 
high possible during the extrac- 
tion cycle. The rate water removal 
these various solvent temperatures 


Effect Solvent Concentration 


One the important factors 
determined was the purity solvent 
necessary during the extraction cycle 
maintain optimum, near op- 
timum, drying rate. For this purpose, 
was desirable determine the points 
equilibrium between wood 
ous moisture contents and water con- 
tent the solvent. The equilibriums 
were determined inch wide 
strips cut from fresh green 2-inch 
5-inch cross section tanoak sap- 
Several the weighted strips were 
transferred quart Mason jar, im- 
mersed acetone known water 
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“ater in Acetone 


content after which the jar was sealed. 
The jars were put constant tem- 
perature bath 135° (the boiling 
point acetone) and held until the 
specific gravity the solvent remained 
constant. The jar was then removed, 
cooled room temperature, the 
vent decanted and weighed, 
moisture content determined 
cific gravity after correcting for extract 
content. Knowing the moisture con- 
tent the solvent after each equilib- 
moisture remaining the wood was 
readily calculated. The 
data are plotted Fig. 

These data indicate, among other 
things, that order arrive 
percent moisture content for 4/4 tan- 
oak sapwood the close the extrac- 
tion cycle, the solvent must not less 
than percent acetone. appar- 
ent actual operation that the solvent 
concentration should actually some- 
what higher since continue the ex- 
traction cycle until actual equilibrium 
reached would too time consum- 
ing. any event, dry acetone would 
not required the close the 
extraction cycle bring the stock 
the desired moisture content, 
percent. 

The equilibrium data also show that 
the start the extraction cycle the 
acetone used could quite dilute and 
still remove water from 
Therefore, was interest start 
extraction cycles with various concen- 
trations acetone which were greater 
than For typical run, 
for instance, point was chosen below 
the equilibrium curve with lumber 
100 percent moisture content. 
example, point percent below 
the equilibrium point 100 percent 
moisture content would place the ace- 
tone concentration percent (Fig. 
5). The percent equilibrium points 
various wood moisture contents were 
similarly determined and plotted. With 
this information, run could made 
which the acetone concentration 


Per Cent Water in Tanoak (Dry Basis) 


50 69 79 80 100 

level ahead the 
throughout the extraction For 
want convenient term, this 
centage acetone concentration 
equilibrium has been 
addition runs being made 
ous driving force levels, runs 
made which the acetone 
tion during the extraction cycle was 
maintained highest purity 
than 100 percent. The results 
these solvent seasoning runs are 
summarized Table 

When the driving force the 
vent during the extraction cycle was 
(Runs 13, 14, 25, and 27), re- 
quired about hours bring 
the moisture content the 
percent. Interestingly enough, 
the driving force the was 
kept percent (Runs and 
and percent (Run 37) levels, tne 
extraction cycle moisture 
content was reduced hours, while 
driving forces (Run 38) and 
percent (Run 34) the drying time 
hours, respectively. Each these runs 
was repeated several times. The 
water removal under various 
vent driving force schedules are shown 
Fig. 

Normally, would hat 
the most rapid drying rate 
sult maintaining high solvent 
concentration during the 
cycle. indicated, however, this 
not appear hold since faster 
rates were actually obtained 
ing with diluted acetone, This 
ent discrepancy may due 
ture the extractives present 
oak. Upon analysis, was found 
the total hot water soluble 
amounted 8.3 percent 
acetone solubles ran 4.9 percent 
dry basis). Upon adding 
the aqueous soluble extract, 
able insolubles were thrown out 
solution. This observation 
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that the acetone insoluble extract may 
retard water removal from the green 
lumber when high purity acetone 
used while starting the extraction cycle 
with aqueous acetone 
moved some these 
solubles and hence speeded the dry- 
ing rate. this connection, was 
observed that extract yield 
ous runs was always higher when start- 
ing with dilute acetone. These yields 
ran about pounds extract per 
1,000 board feet. The nature this 
extract under investigation. 

The equilibrium and solvent driving 
force data will also useful setting 
cascade operation procedure which 
vent seasoning installation make 
optimum use the solvent prior 
rectification. such the 
solvent from the driest charge would 
sent the extraction chamber unit 
containing the next driest stock and 
finally the solvent would circulated 
over the freshest charge before going 
the distillation unit for solvent 
recovery. 

Table also reveals that the extrac- 
tion cycle was continued for hour 
more after the lumber had reached 
average percent moisture con- 
tent. the close the extraction 
cycle, the solvent was drained from 
the extraction chamber, then 
vent recovery cycle was started 
lowed usually short steaming pe- 
tiod recover the acetone remaining 
the lumber. These solvent recovery 
cycles varied from hours, The 
ported here varied 


tions used. 


Solvent Retention 


final average moisture contents 
here are based oven mois- 
determinations. Therefore, the 
reported represent not only the 


80 90 


5.—Various solvent concentrations greater than equilibrium; 
i.e., percent driving force (D. F.). 
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moisture content remaining the 
stock but would also include any resi- 
dual acetone present the material. 
The toluene distillation method for 
determining moisture content was not 
too satisfactory because the distribu- 
tion coefficient the acetone between 
toluene and water the graduated 
trap. The amount acetone remain- 
ing some the dried lumber was 
determined the hydroxylamine hy- 
drochloride method (11). For this 
purpose, cross sections were cut 
from various portions the board, 
the cross sections were chipped and 
transferred distillation flask, water 
was added cover the chips, followed 
distillation. The acetone the dis- 
tillate was then determined 
usual manner using the above-men- 
tioned hydroxylamine hydrochloride 
procedure. The lowest solvent retention 
values obtained amounted about 
percent (dry-weight basis). Since the 
moisture contents reported here are 
not corrected for acetone, the actual 
moisture contents are lower than repre- 
sented Table Further experiments 
are planned attempt reduce sol- 
vent retention values. the case 
solvent seasoned ponderosa pine, ace- 
tone retention figures were reported 


Metals for Seasoning Unit 


Another important point estab- 
lish was the effect, any, construc- 
tional metals such iron used for 
constructing solvent seasoning unit 
for drying tanoak. For this purpose, 
several runs were made which steel 
wool was put the solvent circulat- 
ing system. The presence iron did 
not appear have any effect, staining 
otherwise, during these runs. Al- 
though only few runs were made us- 
ing iron, preliminary results would 
suggest that iron steel would ap- 
pear satisfactory construction mate- 
rials. 


Solvent Initia 
Driving Acetone 


Force 


Time (Hours) 


Fig. 6.—Rate water removal various acetone concentrations 
during solvent seasoning. 


Seasoning Defects 


The tanoak lumber from practically 
all the solvent seasoning runs was 
relatively free seasoning detects and 
free stresses (Fig. 7). The reason 
for this may that 
moisture gradient was found through- 
out the thickness the solvent sea- 
soned lumber. This would also indi- 
cate that water removal accomplished 
means direct extraction through- 
out the thickness and length the 
board, which would tend minimize 
stresses rather than moisture diffusion 
from the core the surface the 
board. occasion, board would 
contain small area streak contain- 
ing collapse; but this defect was be- 
lieved due the presence 
heartwood transitional heartwood. 


Summary 


Preliminary solvent seasoning runs 
indicated that 4/4 tanoak sapwood can 
dried percent moisture con- 
tent less than hour instead 
many months had 
with previously 
ures. The solvent seasoning process 


Fig. seasoned 
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tanoak has still another advantage 
that the lumber processed 
tively free seasoning defects, con- 
trast again much the material 
dried conventional methods. 
planned extend this investigation 
such areas the effect other sol- 
vents drying rates, lowering sol- 
vent retention, and chemical ap- 
praisal the extract recovered 
by-product. Such information will 
merits solvent seasoning com- 
mercial process for drying 
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Hardwood Log Grades 


Shoe-Last and Bowling-Pin 


Fig. 1.—Bolts for last blocks and bowling pins are cut size with 
modern, hydraulically controlled slasher saw, 


Forest Experiment Sta- 
tion, Forest Service, Department 
Agriculture, Upper Darby, Pa. 


The Author: 
trander is research forester 
in the Division of Forest 
Economics Research the 
Northeastern Station. He is 
chairman of the Forest Serv- 
Northeastern Log Grade 
Committee and member 
the National Committee. 


blocks and bowling pins gen- 
erally pay premium prices for rela- 
tively large, clear sugar maple logs 
that have wide bands sapwood. 
general, however, the tempo the 
industry has left little time for manu- 
facturers thoroughly investigate the 
factors that affect log quality. 


One manufacturer (Fitzpatrick and 
Weller, Inc., Ellicottville, Y.) 


Fig. 2.—A hydraulically controlled bolter saw used 
cut bolts into shoe-last billets. 


suspected that his log-grading 
did not satisfactorily segregate 


into value groups; asked 
Forest Service help him 
quality study the logs 
using. Since the Forest Service 
operates with wood-using 
such studies timber quality, 
proposal was accepted. 

contributed paper received June 195 


Cited the end the report. 
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Fig. shoe-last blocks are turned modern pattern 
lathe. Note block pattern left bolt being turned. 


Objectives 


meet the needs such com- 
tem (3)* should have the following 
performance standards: 


The system should separate from 
woods-run those logs 
the products. 

should segregate these logs 
into value groups (grades) with- 
which variability individ- 
ual log values would reason- 
ably small. 

The mean value one grade 
should differ from that the 
next higher grade least 
percent, and these differences 
should approximately equal. 

logs, the grading system should 
predict mean values within 
percent the true value. 

should have clear, understand- 
should based measurable 
that can consistently applied 
the company scaler after 
limited period training. 


The objective this study was 
these standards checking the 
two grading systems: 
The Forest Service hard- 
wood log grades for standard 
factory lumber (5) 

tem (table 5). 


develop and test new log-grading 
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This new grading sys- 
tem based product 
yields from logs with dif- 
ferent characteristics. With 
it, company can predict 
with confidence the gross 
value product from 
large small lots logs 
and establish appropriate 
prices for logs each 
grade. With few modifica- 
tions, the system could 


applied other specialty 


products. 


system especially adapted last-block 
production. 

secondary objective was estab- 
lish guides for deciding which logs 
use for each product, Scarce, expen- 
sive raw material must used wisely. 
This can accomplished best 
proper allocation raw material 
two more integrated enterprises. 
Failure will result lower 
product yield and increased manufac- 
turing costs. this case the cooperator 
was manufacturing shoe-last blocks, 
bowling-pin blanks, and standard fac- 
tory lumber. With full knowledge 
the factors affecting raw material fit- 


Fig. 4.—Rough-turning bowling-pin blank 
lathe. 


ness for each product, should 
possible increase net returns from 
the over-all business. 


Background 


The manufacture rough shoe-last 
blocks and non-laminated bowling-pin 
blanks occupies relatively small but 
steady position within the 
wood-using industries the Nation. 
blocks* are produced annually, per- 
cent the Northeastern States, the 
remainder the Lake States. Most 
bowling-pin blanks are produced 
Michigan, Wisconsin, and New York. 


Production Methods: Rough- 
turned last blocks are manufactured 
sizes ranging from 6-14 inches 
inches length. The dimensions 
green rough-turned bowling pins are 

The raw material consists selected 
sugar maple logs feet long 
and generally inches and larger 
diameter. These logs are bucked into 
bolts the length the desired blocks 
pins (Fig. 1). The bolts are then 
sawed radially into wedge-shaped bil- 
lets (Fig. 2). The billets are rough- 
squared; then they are rough-turned 
pattern lathes into last blocks 
bowling-pin blanks (Figs. and 4). 
Rough-turned 
generally dried low moisture con- 
tent prior shipment. Rough bowl- 
ing pins are generally sold green 
condition. 
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Factors Affecting Yield: great 
deal the variation quantity and 
quality pins and last blocks that 
can cut from log associated 
with visible log characteristics, The 
most important these appear 
log position—butt log upper; 
log diameter; width sound 
sapwood; and log surface defects 
that indicate the pattern blemishes 
the sapwood. 

appears that log diameter and 
width sapwood govern the 
blocks Position log 
tree and amount usable wood (clear 
material between larger knots, seams, 
holes, and unsound defects) 
both size and number blocks 
pins that can recovered. Other 
blemishes the usable wood—light 
bird peck, small pin knots, mineral 
stain, cross grain, and heart wood— 
affect the quality the product. 

These log factors are essentially the 
same those that affect the quality 
logs for producing 
wood lumber (v). However, there are 
differences. One that 
tion but not producing such short 
products last blocks are bowling 
pins. Another difference the im- 
portance sapwood producing 
quality last blocks and bowling pins, 
relatively unimportant factor pro- 
ducing hardwood lumber. 

However, certain principles log 
grading are applicable both cases. 
For example, both cases log grades 
depend upon ability 
determine from log surface abnormali- 


Table 1.--Loc sample br size 


and 


Forest Service hardwood factory | 


ties whether the usual underlying 
blemish the heart center 
the rim wood surrounding it. (The 
heart center the central cylinder 
the log, diameter 4/10 the total 
log 

production, blemishes include all 
those considered lumber production 
plus the occurrence But 
both cases the suitability log 
large extent determined the 
arrangement blemishes the log, 
particularly with relation the heart 
center. Thus simply using the Forest 
standard factory lumber might 
fairly good job segregating logs 
into value groups for producing last 
blocks and bowling pins. 

course log characteristics are not 
the only factors that influences the 
quality and quantity products pro- 
duced, Size blocks pins being 
produced another Production 
methods and kiln-drying schedules are 
But great deal the varia- 
tion product yield associated with 
log characteristics. And this source 
variation was the subject this study. 


Scaling Practice: The cooperating 
Doyle log rule. applied the rule 
without making the usual deductions 
for sweep and crook 


*Usually logs are processed into the largest 
popular sizes that can practically obtained. 
Demand for extremely large last-block sizes is 
limited and met special order only. 
the other hand, appreciable amount the 
smallest sizes are obtained by reworking larger 
worn-out lasts. This situation limits somewhat, 
the effect block size yield 


wood the heart center. For block 
and pin production, this modification 
scaling practice reasonable. But 
such practices affect the scale 
hence the product values per 
log scale. The effect such practices, 
and using different log rules, 
taken into account 
and using the grading 


Procedures 


all size and quality classes, was ted 
for study. The sample make-up in- 
dicated Table 

record each log must obt. 
determine the importance the 
various factors affecting log qu. ity. 
ing the position and size each 
acteristic found the log, and 
(4). This procedure was 
each log the sample. 
each log was scaled and 
cording both the Forest 
Company systems. each was 
the size and 


locks and pins was 
these data, the following results cre 

Results 


Woods-Run Logs Suitable: 
reason why the producer 
ested this study was the 
weekly product values and log costs. 
the first point checked was the pos- 
sibility that certain logs were 
utilized loss the Company. but 


Table 2.--Comparison of pooled within-grade value variances 


of the gradinz systems applied to 101 sample logs 


Scaling umbe crade 
Number Number Number Number system Scaling practice value 
Forest Service International net, 2126 
Doyle--Company application 2395 
Company international net 2220 
International modified gross 1269 
logs that did not meet minimum specifications for Doyle--Company application 
Lumber Logs (1 
New system International net 160 
International modified 381 
Variance formula: 
nenes ahenes Lumber 
lect ‘ PV = Pooled variances 
Ky = Number of logs in jth frade 
f; = Log-scale volume of a given loz; in i” grade 
f, = Logescale volume of mean log in the iy}, grade 
X; = Value per borrd feet log scale of a given log in the qth 
] “inch trim tc 
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indicated that woods-run 
brought under the Company’s 
were for the most part 
for last-block and bowling-pin 
duction. purchased going 
prices, all the study logs 
marginal better for last blocks. 


and Pin Values: Last-block 
bowling pin values were compared 
lumber for each sample 
using 
logs (5), the lumber yield 
company sawmill, and Com- 
data for each product. 
only one case did the potential gross 
value equal exceed that 
the gross block and pin value 
log. This particular 
shake critical area that severely 
lowcred the yield blocks but did 
lumber value. However, logs under 
inches, and poor-quality logs over 
inches diameter, were close 
the line that probably would 
have been wise convert them into 
lumber, 

Forest Service Grades: The study 
showed clearly that application 
Forest Service hardwood log grades 
for standard factory lumber 


1/ by 


block and bowling-pin logs resulted 
unsatisfactory performance. 

sulted when the Doyle log rule was 
used when the International log 
rule was applied basis 
(Table 2). With such variation, the 
number logs needed achieve reli- 
able value estimates would greater 
than that desired (Table 3). 

The difference 
values each grade was great enough, 
but lacked the desired uniformity. 
The differences varied from 
dollars per feet net International 
scale, and was even greater when the 
Doyle rule was applied (Table 

When the International rule was 
(ignoring sweep, crook, 
sound defect the heart center) 
fair degree segregation 
tained, and the pooled within-grade 
variance was reduced 
The required sample size obtain the 
desired accuracy estimate was also 
reduced about logs for all grades 
except that group logs that failed 
meet the minimum specifications 
cipal objections the system under 
these conditions were the non-uniform 
value differences between grades and 
the exclusion material 


Table 3.--Sample size required— y various log-grading systems 


95 percent 


(Number Logs) 


Lor Scaling Practice 
grade Doyle rule, 
or Company 
application Net 


ven 


- / 2 2 
x ‘Sample size formulae - n* t® 5 
dé 
wher sample size 


appropriate value of t 
standard deviation 
desired desree of accuracy 


see 


"Pelow ora jie", 


and scaling practices--(Accuracy of — 5 percent 


srobability 
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International rule 


Modified gross 


suitable for the 

Failure this grading system 
meet the performance standards de- 
sired when Doyle net International 
log rules are applied can traced 
several Because the nature 
the product, logs over 
inches diameter develop excessive 
waste processing. Only the outer 
utilized. For example, 24-inch 
log core material inches 
diameter wasted. The result that, 
other factors being equal, value yield 
per feet log scale greatest for 

The decrease product value per 
feet log scale for log diameters 
above inches more extreme when 
the Doyle Rule used. Thus ap- 
pears that the best scaling system 
the International rule applied 
modified 

Then too, the lumber log grades 
not take width sapwood into ac- 
count. And minimum 
quirements appeared the high 
side for Grade logs and too small 
for Grade logs. 

was also noted that the majority 
logs not meeting minimum factory- 
lumber log specifications were suitable 
for last-block and bowling-pin manu- 
facture. However, this fault could 
easily remedied including these 
logs additional grade below that 
Grade 


Table l.--Gross block-and-pin values by the various log srades 


(Dollars per feet log scale) 


Scaling practice 


Log 
23 grade Doyle rule, International rule 
or Company 
application Net Modified gross 


"Below 


FOREST S2RVICE GRADES 


COMPANY LOG GRADE SYSTEM 
$229 
221 
178 


15h 


SUGGESTED GRADING SYSTEM 


$269 $251 

222 
210 183 169 
151 137 122 
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COMPANY LOG-GRADE STSTEM 
e i a? 
«2 127 96 56 
319 235 266 $221 
SUGGESTED NEW-GRADING SYSTEM No. 211 
el 21 25 11 No. 2 190 163 
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241 


Company Grades Also Inadequ- 
ate: The Company log-grading sys- 
tem (Table 5), using the Doyle log 
rule gross basis, also failed 
satisfactorily segregate the logs into 
product-value classes. 
indicated that the average product 
value the highest-grade logs 
(Select) was less than that the 
next lower grade (No. about 
$5.00 per feet (Table 4). This 
mainly because the Doyle log rule 
greatly underscales small logs. 

The pooled within-grade variance 
the Company system (Doyle log 
rule, Company application) was found 
lumber-log grading system, Interna- 
tional gross net. When the Com- 
pany system was applied with the In- 
ternational rule (gross), variance was 
greatly reduced but was still excessive 
(Table 2); the sample size necessary 
attain the desired accuracy was 
excess logs for the highest and 
lowest grades (Table 3). 


New Grading System Effective: 
The log diagrams the sample logs 
were arrayed gross-product values 
within diameter groups. 
array, misclassifications and erroneous 
predictions the other systems were 
points these systems 
ing several other log characteristics 
that were correlated with log quality, 
new grading system was evolved 

The new system based the 
use the International log rule 
modified gross basis; that is, scale 
deductions are made for crook, sweep, 
dote and decay the heart center, 
sound white wood present 
peripheral zone the log. Scaling 
deduction should still made for 
sap rot, seams, splits, and other un- 
sound defects the peripheral zone 
the log. 

Logs small inches can 
processed profitably into 
The value per feet log 
creases diameter increases 
about inches; but beyond this point, 
log value per feet log scale de- 
creases because the increasing vol- 
ume unutilized wood the heart 
center the log. 

Number and position log-surface 
and log-end defects are evaluated 
the same techniques used with the 
system for grading 
logs. 

Because cuttings foot long are 
utilized for last-block production, 
apparent difference 
was observed between low line 
low-grade logs having least per- 


cent yield cuttings least foot 
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specifications for last-block anc bowling-pin loys 


(international 1/h-inch log rule, gross 


Log grade 
irading factors 


Select No. 1 | No. 2 ' No. 3 
si ee utts Butts & Upp & Upp 
Diameter, scaling, inches 12-15 11 only 12+ 12-20 10-11 
Length without trim, fect 8+ B+ B+ | G+ 


Min. length 
(feet) 


Clear cuttings | 


on each of 


3 Max. number 2 No limit] No limit 
3 best faces= 


Yield in face 


length (min.) | 5/6 | | | 1/2 

Minimum sapwood requirement N 
(depth average radius), inches requir 
Cull (rot, shake, heavy mineral Permissible not more than quarter 
stain, worm holes and bird pecks), each end quarters one end quarter: 
maximum as indicated on log ends. within 5 inches of bark. each end 

| Within 5 ir 

i of bark. 


1/ No scale deduction made for sweep, crook, worm holes, bird peck, rot, dote or shake confined 
heart center as long as l-1/2 inches or more of sound wood remains in peripheral zone of log. 
2/ A clear cutting is a portion of a face free of defects (knots, overgrowths, 
peck, etc.) extending the width of the face (2). 


3/ A face is 1/4 of the surface of the log as divided lengthwise. 


holes, heavy bir 


The combined effect these fac- 
tors has been incorporated the new 
grading system (Table 6). Basically 
the Forest Service hardwood log 
grades for standard factory lumber. 


The new system 
factorily the sample logs involved 
formance will the same any 
other group more logs. The 
pooled within-grade variances the 
logs when graded this system was 
much lower than for any 
tem, and the average values each 
grade differed least percent 
but not more than percent. 
Sample size necessary obtain the 
desired degree accuracy per- 
cent) amounts less than logs 
for each the four grades. 

The specifications are concise and 
understandable. They are based 
visible and measurable characteristics. 
although more comprehensive 
those presently used the Company,, 
they can with limited amount 
training applied the average log 

Conclusion 


The primary reason for undertak- 
ing this study was test existing grad- 
ing systems and, these 
adequate, develop one. 
This was accomplished. This shows 
how wood-using industry 
velop adequate 
with relatively little effort. 

With the new grading system the 
Company can predict with confidence 
the gross value products from large 
small lots logs, Combining this 
information with data 


time and plant operating 
Company now able ap- 
propriate prices for logs each 
This information net 
ferences between grades has 
mitted the Company make 
accurate decisions which 
should processed into bowling pins, 
which into last blocks, and which into 
lumber, For example, the 
now processing small (10- 
inch) logs and large (over 
Grade logs into 
when lumber prices are favorable. The 
stumpage-buying 
been influenced the study results. 
With minor modifications, 
cedures followed this study 
proved 
manufacturing 
bobbins, wood handles, 


and other miscellaneous wood 
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THICKNESS 


Fig. 1.—Modulus rupture boards 
from flake lengths and flake thicknesses. 
Values averaged 0.75 specific gravity and 
percent resin content. 


Washington 


WELL KNOWN THAT the use 
flakes for manufacturing 
board from wood residue permits 
high degree utilization the in- 
herent strength the wood. Although 
some research has been conducted 
flake geometry for the development 
particle shape and 
variety board properties appear 
require more thorough investiga- 
tron 


study was undertaken pro- 
more detailed picture these 


esented at the Pacific Northwest Section 


Mong February 1959, Coos Bay, Oregon. 


James Brumbaugh holds B.S. and 

degrees from New York State College 

I try at Syracuse. He is now junior wood 
nologist at Washington State. 
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THICKNESS 


Fig. strength boards 
from flake lengths and flake thicknesses. 
Valves averaged 0.75 specific gravity and 
percent resin content. 


BRUMBAUGH 


State University, Division Industrial Research, Wood Technology Section 


Flakes sizes were made 
into boards with levels 


resin and levels specific 
gravity. Long flakes produced 
high modulus rupture; short 
thick flakes gave good internal 
bonds; long thin flakes pro- 
moted dimensional stability. 
Optimum length-thickness 
ratio was 150—250. 


* Turner, H. Dale, 1954. ‘“‘Effect of Particle 
Size and Shape Strength and Dimensional 
Stability of Resin-Bonded Wood-Particle Panels’, 
Forest Products Journal, 4(5): 210-23. 

Post, P. W., 1958. “Effect of Particle 
Geometry and Resin Content on Bending 
Strength Oak Flake Forest Products 
Journal, 8(10): 317-22. 


THICKNESS 


Fig. 3.—Percent thickness swell after 
hours, boards from flake lengths and 
flake thicknesses. Values averaged 0.75 
specific gravity and percent resin content. 


interrelationships and 
the applicability published length- 
thickness ratios wider range 
specific gravity and resin content, and 
other physical tests addition 
bending strength. The design the 
experiment therefore, incorporated 
levels specific gravity; 0.65, 0.75, 
and 0.85, together with 
lengths; and inches, four 
flake thicknesses: 0.009, 0.012, 0.015, 
and 0.018 inches, and two levels 
adhesive: and percent. This com- 
bination variables provided ex- 
torial design, Three replications 
each treatment combination were 


iiber die Eignung von verschiedenen Holzarten, 
insbesondere von Rotbuchenholz zur Herstel- 
Instituts fiir Holzforschung, Braunschwe 
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Table 1, Average physical properties of boards arranged to 
reveal the effect of flake length and thickness, 


Percent Percent Percent 
Flake Length, Modulus of Internal Bond Thickness Swell Water Absorption Linear Expansion 
in. Rupture, psi Strength, psi 2 hr. 2 hr. 2 hr. 2k hr. 2 hr. 2h hr. 
Flake 
Thicimess, ine 
9,009 5620 120 5 10 9 2h 0.02 0,06 
5280 150 12 9 27 0.02 0.09 


ployed order provide reason- 
able measure the within-treatment 
variance. 

The comparatively narrow range 
flake thickness was intended pro- 
vide closer study the thickness 
range commonly used most com- 
mercial plants. 


Experimental Procedure 


Flake Preparation 


One-inch Douglas-fir lumber the 
rough, green condition was obtained 
for the study. first step, the stock 
was crosscut into 4-inch lengths 
suitable for the laboratory flaker, and 
then segregated into piles, each 
pile containing equal amount 
wood from each board. Subsequently, 
each pile was randomly assigned 
processed into one the combina- 
tions flake thickness and length. 
After drying moisture content 
about percent, the 1-, and 
inch flakes were passed over vibrat- 
ing screen with openings 0.184 
inch eliminate the fine material. 
Fines from the flakes were 
removed passing the flakes over 
vibrating screen with openings 
0.109 inch. Due breakage han- 
dling, was found impossible ex- 
ercise control over flake width. was 
noted, however, that the 14-inch long 
flakes averaged approximately 
width while the remaining flakes 
ranged from inch width, 
the distribution being skewed toward 
the wider dimension. 


Board Formation 


Boards were made with Amres 
7500, liquid urea-formaldehyde ad- 
and Paracol 404N, 
Each batch contained suf- 
ficient quantity flakes sprayed with 
percent resin and percent 
wax provide one board each 
0.65, 0.75, and 0.85 specific gravity 
volume). All boards 
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were pressed 15- 15- 14-inch 
sizes with the exception those com- 
posed 4-inch flakes which were 
pressed from 18- 18- 
mats, This latter procedure afforded 
minimum inches for edge trim 
where the flakes tended oriented 
parallel the edges the felting 
mold. Preliminary testing had shown 
that the effect this orientation ex- 
tended from the edges the board 
distance approximately equal the 
flake 


hat This Research Means 


Particle boards are produced from 
many sizes and shapes wood 
particles, each with certain desira- 
ble features. This study shows that 
boards pressed from flakes exhibit 
diverse properties when various 
flake geometries are employed 
the raw material. Long flakes en- 
hance bending strength; short, thick 
flakes develop high internal bonds; 
long, thin flakes improve dimen- 
sional stability. minimum length- 
to-thickness ratio flakes the 
range 150-250 was necessary 
achieve the maximum properties for 
given flake geometry. 

The manufacturer who knows the 
end use his product, and there- 
fore knows what board properties 
should maximized, can utilize 
particle geometry which will aid 
him most attaining the desired 
properties. 


The moisture content each batch 
was measured before spraying and 
sufficient water was added with the 
resin and wax elevate the moisture 
content the board approximately 
percent the time pressing. 
midway be- 
tween board surfaces well the 
surface preliminary panels indicated 
that minute press cycle platen 
temperature 290°F. was adequate 
bring the center temperature the 
board into the curing range. The pres- 


fe) 
THICKNESS 


Fig. 4.—Percent water 
hours, boards from flake 
and flake thicknesses. Values averc 


0.75 specific gravity and perce: sin 
content. 


sure cycle consisted full 
psi for the remainder 
pressing time. The 
sures were 250, 400, and 700 
boards 0.65, 0.75, and 0.85 
gravity, 


Specimen Preparation and 


After pressing, the 
conditioned practiced 
70°F and percent relative 
idity, and each board was sawn 
provide two 12-inch specinicns 
for static-bending tests, one 
inch specimen for 
internal-bond strength, and one 
9-inch specimen for the water-immer- 
sion tests. 

Strength tests were 
cording ASTM Designation 
56T, “Tentative Methods Test for 
Evaluating the Properties 
specimens were immersed with the 
plane the surface oriented 
and intervals and hours, 
water absorption, thickness swell, 
linear expansion were tabulated. 

For each combination 
length and thickness, the data for 
property were plotted against 
tual specific gravity the 
regression line was drawn for 
purpose picking off values 
desired specific gravities 0.65, 
and Since there was 
plotted points determine each 
gression line, and since these sets 
points had very little dispersion, 
eye-fitted line was used determ 
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Results 


The average values the physical 
for each length 
flake are summarized Table 
.nd shown graphically Figures 
the data derived from the 
lines indicated that there 
significant length-thickness in- 
ction flakes any the 
water immersion tests. The 
interaction permitted sub- 
comparisons between any two 
thicknesses lengths. The stat- 
significance these compar- 

effects flake dimensions 
properties were consistent for 
the resin percentages em- 
and for the full range spe- 
gravity from 0.65 0.85, and, 
the data was condensed 
these variables. 


Discussion Results 
Modulus Rupture 


Thickness: The analysis vari- 
ance brought out significant differ- 
ence modulus rupture between 
boards made from the four thicknesses 
flakes. Evidently, the increase 
strength expected from higher resin 
concentration thicker flakes off- 
set rougher flake surfaces and den- 
sity fluctuations caused poorer fit- 
ting the thicker material. 


Length: comparing 
length, Table and Figure show 
that boards containing flakes inch 
long developed bending strengths sig- 
nificantly poorer than the remaining 
boards. Although 1-, 2-, and 4-inch 
length comparisons were not signifi- 
cant, bending strength continued in- 


15° 


THICKNESS 


Fig. 5.—Percent linear expansion 100 


hours, boards from flake 
and flake thicknesses. Values aver- 
0.75 specific gravity and percent 


n content. 
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Table 2, Levels of significance between various combinations of 
flake dimensions using individual degrees of freedom. 


Percent Percent. Percent 

Flake Length Comparison Modulus of Internal Bond Thickness Swell Water Absorption Linear Expansion 

Rupture, psi Strength, psi__2 hr. 2h hr, 2 hr. 2h hr. 2 hr, 2h, hr. 
Between 0.5 and 1 in. 201 205 N.S. Ol N.S. N.S, N.S, N.S. 
Between 0.5 and 2 in. 295 201 201 295 205 N.S, N.S. 
Between 1 and 2 in. N.S. N.S. N.S, Ol N.S. N.S. N.S. N.S. 
Between 2 and | in. N.S. N.S. N.S, N.S, N.S. N.S. N.S, N.S. 

Flake Thickness 
Comparison 

Between 0,009 and 0,015 in. N.S. N.S, N.S. N.S. N.S. 
Between 0,012 and 0,015 in. N.S. N.S. N.S, N.S. N.S. N.S. N.S. 201 
Between 0,012 and 0,018 in. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 205 
Between 0,015 and 0,018 in. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 


crease flake length increased over 
this range (Table 1). 

appears that short flakes have in- 
sufficient surface area sustain 
transmit the extreme 
imposed flakeboard static bend- 
ing. Longer flakes have more surface 
area withstand the shear stress and 
can the area where the bend- 
ing Moment 


Internal Bond Strength 


Thickness: The internal bond 
strength boards incorporating flakes 
0.009-inch thick was significantly less 
than that boards utilizing thicker 
flakes (Table 2). Table shows 
additional increase internal bond 
strength the boards flake thick- 
ness increases from 0.012 0.018 
inch. This steady increase, although 
not statistically significant, can at- 
tributed the increased resin cover- 
age thicker flakes and the greater 
pressure necessary thicker 
flakes into boards given specific 
gravity, which results better bond- 
ing the flake interfaces. The aver- 
age pressure for boards from 0.009- 
inch flakes was 412 psi, while 462 
psi was needed for boards from flakes 
0.018 inch thickness. 


Length: shown Fig. 
boards manufactured from flakes 
inch length yield significantly 
higher internal bond strengths than 
boards containing longer 
the other hand, there was statis- 
tical differences the strength 
boards containing 1-, 2-, 4-inch 
flakes. The superior internal-bond 
strength boards composed flakes 
inch long may due the greater 
degree internal discontinuity the 
horizontal planes the board. Instead 
weakness which can precipitate early 
board containing 4-inch flakes, the for- 


mer possess short, discontinuous planes 
which probably diminish 
develop major areas 
Figure which shows that boards 
made from thin flakes 
have unusually high internal bond 
made from thin but longer flakes, 
seems indicate that the internal dis- 
continuity factor capable main- 
taining high internal bond strength 
spite lower resin coverage. 


Thickness Swell 


Thickness: After hours immer- 
sion water, there was signficant 
difference thickness swell among 
boards containing flakes the four 
different thicknesses, After hours, 
however, boards made with 
0.009 inch thick swelled significantly 
less than those made 
flakes shown Figure This could 
higher compression stress and accom- 
panying compression deformation for 
given density the thicker flakes. 
Void spaces are also larger boards 
made with thicker flakes since the 
flakes not fit together closely 
thinner ones. Apparently this char- 
acteristic allows water 
into the board more rapid rate. 


Length: Tables and show that 
the end hours, boards with 
flakes inch long developed sig- 
nificantly greater thickness swell than 
boards with flake lengths and 
inches, whereas after hours, boards 
with flakes inch length swelled 
significantly greater than any boards 
containing longer flakes. Furthermore, 
boards containing flakes inch long 
significantly more than 
those with 2-inch flakes. prob- 
able that the increased swelling 
short compared longer flakes can 
end-grain surface available for rapid 
water absorption. 
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Fig. 6.—Composite curves length-to-thickness ratio for each five physical 
properties Douglas-fir flakeboard. 


Water Absorption 


Thickness: There was 
tically significant difference among 
boards made from the four thicknesses 
water immersion. Table shows, how- 
ever, that the end hours, the 
boards from thicker flakes had tended 
absorb slightly more water than 
those from thin flakes. 


Length: Boards composed 
inch flakes proved have signifi- 
cantly greater moisture absorption after 
both the and 24-hour periods 
water immersion when compared with 
boards made and 4-inch 
The causes the increased 
absorption the boards formed from 
short flakes also can explained 
the basis increased amount 
end-grain surface for 
absorption. 


Linear Expansion 

Thickness: Boards 
flakes had significantly greater linear 
expansion than those containing thin- 
ner flakes shown Table 

Length: Boards with 
flakes had significantly greater linear 
expansion than those with 4-inch 
flakes. was difficult interpret log- 
ically the linear expansion data since 
equilibrium was not approached closely 
enough cause well-differentiated ef- 
fects. When wax used, almost all the 
measurable linear expansion after 
hours due the unrestrained swell- 
ing the flakes the edges 
boards. Since the method measure- 
ment employed this project involved 
the external dimensions the speci- 
mens, this edge effect apparently 
masked expansion 
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which might have taken place the 
center portion the specimens. The 
data therefore seem correlate gen- 
erally with the water absorption and 
thickness swell data simply because 
the wood which had the greatest ab- 
sorption and greatest swell the end 
hours also had the greatest ex- 
pansion flakes the edge and con- 
sequently the greatest linear expansion. 
Length-Thickness Ratio 

Length-to-thicknesses ratios (L/T) 
such, cannot completely predict the 
effect flake dimensions board 
They merely reflect the 
combined effects length 
ness, but are useful determining 
what point these effects reach max- 
imum and level off. Figure shows 
the composite curves L/T ratio vs. 
each the five properties measured 
this The slopes the curves 
for ratio vs, board property were the 
same for each the two resin con- 
tents and three density levels included 
this study. Modulus rupture in- 
creased the L/T ratio increased, 
until the strength leveled off 
L/T 200 250. This shows that 
modulus rupture may increased 
either increasing flake length 
decreasing flake thickness. 

There was steady decrease in- 
ternal bond strength the L/T ratio 
increased, showing that internal bond 
can increased either decreasing 
flake length increasing flake thick- 
ness. 

Water absorption, thickness swell, 
and linear expansion decreased the 
L/T ratio increased, until ratio 
150 was reached, which point the 
curves leveled off and change oc- 
curred with increasing ratio L/T. 


This shows that the water-immersion 
properties listed above can aided 
either increasing flake length 
decreasing flake thickness. 

Although the above 
gives the general picture the effect 
L/T ratios board properties, 
discrepancies arise when length and 
thickness are varied 

For example, two types 
listed below have the same L/T 
but properties boards from 
two kinds flakes varied the 
lowing manner: 


1 x 


4 
Property 0.009 in. 0.01% ix 


Internal Bond 165 


Linear Expansion____- 


Boards from 1-inch 
boards from flakes use 
the greater ability the 
withstand shear stresses 
greater resin coverage the 
disadvantage their poorer fit. 

internal-bond strength, rds 
from flakes were better 
boards from 1-inch flakes the 
outweighs the effect poorer 
coverage. 

from flakes gave better 
than boards from 1-inch 
cating that even though the 
flakes had twice much end 
for absorption, some 
thickness, possibly goodness fit, 
outweighed the length 

The fact that there were major 
crepancies between different flake di- 
mensions with similar L/T ratios sug- 
gets that when both length and thick- 
ness are changed 
family curves created. 


Conclusions 


Within the range thicknesses 
this investigation, the following 
clusions may drawn: 

The use longer flakes 
whereas, shorter and thicker 
bond strength. 

flakes reduces thickness swell, 
absorption, and linear 
measured after hours immersio: 

all board properties, the length 
thickness flakes ratio should 
least 200. 

plotted against given board 
erty, varying flake length and 
ness simultaneously creates fan 
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TARKOW AND ALFRED STAMM 
Products Forest Serv- 


intricate network capillaries 
individual components may 
millimeter down angstroms, 
range from centimeters. 
complete understanding the way 
moisture moves through wood requires 
understanding the way moisture 
moves such Stamm, us- 
ing physico-chemical methods*, has 
estimated the average dimensions 
these capillaries the simpler the 
two kinds wood, that is, the soft- 
woods, assumed, analogy with 
electric network, that the net dif- 
fusion across piece wood that 
series-parallel network capil- 
laries each having specific resistance 
the diffusion. This 
ance determined the effective area 
cross section, the length the 
capillaries and the reciprocal the 
diffusion the case 
those capillaries where air present 
(lumen, pit chambers and pit mem- 
brane openings), used the diffu- 
the case those capillaries where air 
not present (e.g., those created 
the adsorption moisture wood 
substance) the diffusion 
used was that moisture through 
wood substance, The latter has been 
recently investigated the fiber direc- 
ments the diffusion carbon 
dioxide the air-filled capillaries. 
Such diffusion should related 
that fraction the overall moisture 
diffusion which moves 
through the air-filled cavities. 


che: ist, holds PhD. from the University 
has been with the since 


primarily dimensional 

and adhesion. Alfred Stamm, 

the faculty North Carolina State 
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Diffusion Through Air-Filled Capillaries 
Softwoods—Part Carbon Dioxide 


Calculated the 
transverse direction about 
times the observed 
value. the fiber direction, 
both values were the 
same order. For vapor 
diffusion the fiber direction, 
the main seat resistance 
the cell cavities 
rather than the pit system. 


Principle Method 
The different types capillaries 


are simultaneously active when mois- 
ture diffuses through wood. This makes 
difficult study directly the diffu- 
sion moisture through the air-filled 
capilliaries without the contribution 
its diffusion through wood substance. 

Dry carbon dioxide gas does not 
swell wood; consequently its diffusion 
through dry wood occurs along the 
same pathways taken that fraction 
moisture which diffuses only 
through the air-filled capillaries. 
one knows the diffusion coefficients 
carbon dioxide and water vapor 
per unit dimensions air (hereafter 
called the bulk diffusion coefficients) 
the ratio these values the same 
the ratio the corresponding 
diffusion coefficients the air-filled 
capillaries wood per unit dimen- 
sions wood (hereafter called 
and vapor), then from 
edge vapor can cal- 
culated. (See Part The experi- 


contributed paper received August 1959. 
tion with the University Wisconsin. 
and dissolved materials 
woods. Tech. 929. Dept. Agri. 


Fig. 1.—Schematic drawing 


diffusion apparatus. 


mental procedure was that meas- 
uring 


Apparatus 


the The cell consists two 
deep and 19.6 square centimeters 
area. These were separated the 
wood membrane and suitable gaskets. 
The edge the cell assembly was 
taped with aluminum foil, which 
turn was liberally coated with rosin- 
beeswax mixture prevent 
due end-grain The cell 
assembly was suspended copper 
box having bolted-down lid. The 
box was then immersed thermo- 
statted bath 0.05° Extend- 
ing through the lid were tubes lead- 
ing and from each cell compart- 
ment. Air dried over sulfuric acid 
and dehydrite and containing carbon 
was passed through one compartment. 
Dry, carbon dioxide-free air was passed 
through the other cell compartment. 
Both streams flowed rate 
cubic centimeters per minute. Higher 
rates were without effect the trans- 
verse diffusion values. For longitudi- 
nal diffusion, rates about 120 cubic 
centimeters per minute, together with 
reduced area diffusion, were neces- 
sary attain steady-state diffusion. 
The carbon dioxide that diffused 
through the wood was swept 
the carbon dioxide-free air steam and 
carried along through tube dehy- 
drite and into weighing tube con- 
taining ascarite absorb the carbon 
dioxide. The air stream 
vented the atmosphere through 
second ascarite tube series with 
diethylphthalate bubbler 
back diffusion carbon dioxide from 


1959. Bound water diffusion 
into wood the fiber direction. For. Prod. 
Jour. 9(1), 27-32. 
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Fig. partial pressure carbon dioxide, 
the diffusion rate through 1/32-inch radially 


veneer. 


the air. Air-carbon dioxide mixtures 
were prepared filling gas cylinder 
with air pounds per ‘square inch 
and admitting carbon dioxide from 
adjoining cylinder. Analysis was made 
with conventional gas analyzer. Be- 
fore entering the compartments, each 
gas stream passed through several turns 
copper coil the water bath 
bring the air equilibrium tempera- 
ture, Each compartment 
manometer. controlling the depth 
each bubbler the exits, the total 
pressure each compartment could 
varied, zero total pressure drop was 
maintained across the membrane; thus 
the only gradient was carbon diox- 
ide partial pressure gradient. The ac- 
tual total pressure each compart- 
ment corresponded centimeters 
diethylphthalate, about milli- 
meters mercury excess atmos- 
pheric 


Diffusion Carbon Dioxide 
through Dry Wood 


Transverse Diffusion: The wood 
consisted 1/32-inch and 1/10-inch 
Sitka spruce heartwood veneer. Dif- 
fusion thus occurred the tangen- 
tial direction. The steady state was 
reached very soon after the experi- 
ment was begun, usually within 
hour, The cumulative amount car- 
bon dioxide diffusing through 
wood was plotted against time 
hours. From the slope the curve 
was calculated, using the follow- 
ing approximate form Fick’s equa- 

which the weight (grams) 
gas diffusing through the wood 
hours; the thickness the mem- 
brane centimeters; the area 


through solids. Cambridge Univ. Press. 
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0.05 


0.02'--— 


WEIGHT OF CARBON DIOXIDE DIFFUSED (GRAMS) 


sliced Sitka spruce 


diffusion square centimeters; and 
the concentration carbon 
dioxide the gas stream grams per 
cubic centimeter. 


Effect Partial Pressure Car- 
bon Dioxide. was determined 
25° under different partial pres- 
sures carbon dioxide using the 
same piece 1/32-inch veneer. 
Figure shows the diffusion-time 
plots. The following tabulation gives 
the Deo, values for different partial 


pressures calculated 

Pecos Deooe 
(Atmospheres 
0.025 7.6 
.210 


Average—7.4 0.2 


The values are 
pendent and thus show the 
validity Fick’s law. 


Effect Veneer Thickness. Fi- 
gure shows the diffusion-time plot 
for 1/10-inch-thick veneer, The cor- 
centimeters second, Considering 
the variability wood, (density and 
value with the above average value 
threefold difference veneer thick- 
ness) indicates that virtually 
independent veneer thickness, This, 


WHAT THIS RESEARCH 
MEANS 


This research shows that presence 
pathway wood along which 
nonswelling vapors can diffuse. 
suggested that when moisture dif-| 
fuses through wood, that component, 
due water vapor, moves along 
this same pathway. the transverse 
pathway much smaller than that 
calculated the basis capillary 
dimensions. This ascribed the 
small size the openings the pit 
membranes relative the mean free 
path diffusing gas molecule. 


4 


DIFFUSION TIME {HOURS} 


Fig. 3.—Rate carbon dioxide diffusion through 
radially sliced Sitka spruce veneer 25° and partial 
0.21 atmospheres. 


too, confirms the 
Fick’s law. 

Effect Temperature. Figu 
shows the diffusion carbon 
through another sheet 
two temperatures. The valuc 
meters per second 25° and 
respectively. The effect 
can concluded that the 
not activated one. 


Reproducibility. The above 
lation shows the reproducibility 
specimen. The following 
reproducibility for 
The letters following cach 
value stand for particular section 
Sitka spruce All were 32- 
inch thick, except which was 
inch, 


6.3 (A) 6.6 (E) 6.8 (A) 
741) 8.2 (B) 7.8 (C) 

7.9 (D) 7.3 
8.4 (G) 


The greatest variation given 
illustrating the appreciable 
even among 


Comparison Observed 
from Stamm’s Equation. 
Stamm*, the transverse 
coefficient for the passage 
swelling gas through 
given the equation. 


Daas 


where the average number 
tangential direction (300); 
average thickness the 
wall (7.2 cm. for wood 
specific gravity 0.365, 
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SYMBOL 
25.0° 
34.7°C 


DIFFUSION TIME (HOURS) 


through 1/32-inch radially sliced Sitka spruce veneer 


free weight and green volume); 
the fractional area the tangential 
walls fibers covered with pits 
the pit membrane cm.); 
the effective fractional 
tional area the permanent pit mem- 
brane pores for the transverse direc- 
tion (5.2 D,’, and 
are the bulk diffusion coefficients 
carbon dioxide air the fiber 
cavities, the pit chambers and the 
pit membrane pores, respectively. 

The equation assumes particular 
series-parallel combination 
ducting elements 
physical dimension, measure 
its abundance, and the diffusion 
constant the gas the air within 
the element. Stamm assumed that these 
three values are equal each 
other, and equal the bulk diffusion 
constant carbon dioxide air, With 
these assumptions, equation (2) gives 


The bulk diffusion constant carbon 
dioxide air according the Inter- 
national Critical Tables 0.17 square 
centimeter per second, This gives 
calculated Deo, values 2.3 
cm.*/sec, the tangential direction 
which about times larger than 
the observed value, 


Diffusion the Fiber Direction 
The Sitka spruce 
cimens used these experiments were 
1.02 centimeters thick the fiber 
The diffusion the fiber 
that the air streams could not 
circulated fast enough across each 
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WEIGH? OF CARBON DIOXIDE DIFFUSED (GRAMS) 


Fig. 5.—Rate diffusion carbon dioxide through Sitka spruce 
the fiber direction temperature 30° Cross sections 2.83 
orea and 1.02 cm. thick, Specimen No. at- 


mospheres; Specimen No. atmospheres. 


face maintain steady diffusion 
state. Accordingly, the specimen was 
sandwiched between two brass plates, 
each having circular hole 
center which reduced the effective 
diffusion area from 19.6 2.83 
square The steady state 
was now readily maintained. The ex- 
tremely high ratio diffusion the 
fiber direction that the transverse 
direction assures very little error due 
lateral Figure shows 
the plot diffusion rate for two 
specimens. From the slopes these 
curves the values for the diffusion co- 
efficient the fiber direction are 
square centimeters per second; aver- 
age, about square centimeters 
per second. 


The passage nonswelling gas 
through wood the fiber direction 
according Stamm’s equation 


0.655 D, (4) 


for wood with specific gravity 
0.365 (moisture-free weight and green 
Substituting 0.17 square cen- 
timeter per second for 


This calculated value only two 
times larger than the above observed 
average value. 


Discussion 


the transverse direction, the cal- 
culated about times larger 
than the observed value, the fiber 
direction, the observed and calculated 
values are the same order mag- 
nitude, What the explanation for 
this highly significant difference 


SPECIMEN 
= 1006 & 


WEIGHT OF CARBON DIOXIDE DIFFUSED (GRAMS 


2 3 
DIFFUSION TIME (HOURS) 


Consider first the transverse Deo,. 
calculating the value from equa- 
tion (2), was assumed that the 
bulk diffusion carbon 
dioxide the cell cavities, pit cham- 
bers, and pit membrane pores iden- 
tical with the normal value, 0.17 
square centimeter per second. This 
probably true for the first two 
tures, but questionable whether 
the value for the pit membrane pores 
the same the normal value, The 
average radius these pores about 
10° whereas the 
mean-free path carbon dioxide 
molecule (under the diffusion condi- 
Since the mean-free path larger than 
the capillary radius, carbon dioxide 
can longer behave normal dif- 
fusing gas. Its properties 
fluenced the very frequent collisions 
with the walls, each collision, 
carbon dioxide molecule remains ad- 
sorbed for while and then de- 
sorbed random direction. The re- 
sult that the net diffusion rate along 
the capillary reduced. The kinetics 
the movement gas molecules 
such capillaries has been treated 
Returning 
(2), assume that the bulk diffusion 
coefficient carbon dioxide 
fiber cavities and pit chambers 
the normal value (0.17). What must 
the value the bulk diffusion con- 
stant the pit membrane pores, 
order obtain the observed value 
Substituting equation (2), 
the bulk diffusion coefficient the pit 
membrane pores found 4.3 
square centimeters per second. 
This smaller than the normal bulk 
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approximately that which the ob- 
served overall diffusion 
lower than the calculated value (actu- 
ally 31). This indicates that for trans- 
verse vapor diffusion, the main seat 
resistance the pores the pit 
membranes. 

Now 
values for Allowing for the 
variability wood, one can conclude 
that the observed and calculated values 
Deo, are reasonable agreement. 
This may seem puzzling, since pits are 
also involved longitudinal move- 
ment, However, can shown that 
even the abnormally low value, 4.3 
square centimeters per second, 
used for the bulk diffusion constant 
the pit membrane pores the equa- 
tion from which equation (4) was 


culated value negligible; 
other words, for vapor diffusion 
the fiber direction the main seat 
resistance not the pit system, but 
rather the cell 


Conclusions 


efficient dry carbon dioxide gas 
through the microscopically 
capillary structure wood the tan- 
gantial direction have shown that the 
value much smaller than the theoret- 
ical value calculated Stamm using 
the analogy diffusion with electrical 
conduction combination series 
and parallel paths and assuming 
that all diffusion free bulk diffusion. 
This latter assumption still believed 
hold for passage the gas through 


the fiber cavities and pit chambers but 
not through the pit membrane pores, 
the fact that the effective size 
the pit membrane pores 
than the mean-free path the gas 
atmospheric pressure. 
the passage gas mole 
through the very small pit 
pores shown times what 
would under free diffusion 
ditions. 


ies 


the fiber direction the 
diffusion coefficient the 
calculated value, This shown 
due the fact that the fiber 
rather than the pit membrane 
furnish the major part the 
ance diffusion, 


Decay Resistance Baldcypress Heartwoo 


Forest Products Forest Serv- 
ice, Department Agriculture 


HEARTWOOD BALDCYPRESS 
distichum (L) Rich.) 
has long been known durable 
wood There are many ex- 
amples its extremely 
life conditions high decay haz- 
ard, Mattoon cites cypress shingles 
lasting 100 years, fence posts 
good condition after years, and 
plantation buildings excellent con- 
dition after 100 200 years. Another 
author tells cypress shingle 
roofs service for 250 years and 
grave marker the ground for 160 

The decay resistance baldcypress 
has been attributed extractable 


The Authors: Robert Campbell holds BS, MS, 
and Ph.D. degrees from the University of Min- 
nesota. He was products pathologist at the 
USFPL from 1957 to 1959, and is now plant 
pathologist for the University California 
Davis, Calif. Joe Clark holds 
Baylor, MSF trom the University Wash- 
ington, and Ph.D. Formerly 
with the Range and Forest Experiment 
the USFPL since 1948. 


250 


Decay resistance 
baldcypress reputedly 
varies with origin and 
color. check this, trees 
from the principle grow- 


ing areas and localities 
were evaluated for nat- 
ural decay resistance 
soil-block tests with 
fungi. Only tree out 
showed the high re- 
sistance for which bald- 
cypress noted. 


substance called cypressene (6), but 
there probably are other fungus-in- 
hibiting chemicals the 
Because its renowned durability, 
baldcypress heartwood has 
preferred wood for such uses 
greenhouse construction, exterior trim, 
porches tanks, vats, and 
fences. most cases, these products 


contributed paper received November 16, 
1959. 

* Maintained at Madison, Wis., in coopera- 
tion with the University of Wisconsin, 


decay, and also are best ith 
wood that easily worked 
little tendency split 

several types wood are 
such tidewater red cypress, yellow 
cypress, white cypress, black cypress, 
and gulf cypress. These 
erally are identified with the 
origin, are the trade 
water and upland. All these types 
belong one botanical species, 
appear have referred the wood 
ity. White and black were terms used 
loggers, least along the 
coast, denote logs that floated 
(white cypress) and logs that 
very low sank (black 
However, along the gulf coast 
referred color more than 
ancy (4). 

heartwood was darkest color 
gulf and South Atlantic region 
was lighter trees the 
either the Mississippi Valley 
Atlantic coast. Although one 
that cypress from swamps the 


Literature Cited the end this report. 
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Fig. 1.—Average weight loss percent caused the four test fungi heartwood 


Johns River averaged amber 
light orange brown and was called 
yellow cypress. Nearby 
swamps, the cypress wood was de- 
cidedly darker, These observations per- 
known what degree they apply 
the second-growth timber constituting 
the bulk the baldcypress cut today. 


Suppliers baldcypress wood have 


claimed that its decay resistance varies 
according the locality origin 
and the assigned trade For 
example, has been widely asserted 
that the most 
wood that cut from red cypress 
timber growing fairly close salt 
water, has Von 
Schrenk commented 1931, 
“that maximum length life 
anticipated from slow-growing darker 
colored trunks trees which grow 
near 


The Forest Products Laboratory has 


received numerous inquiries about the 
matter, and, there are data sup- 
porting these claims, the investigation 


ported here was made determine 


they have any foundation 


addition color types, the 
involved the effects environ- 
ntal factors known 
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test blocks baldcypress from various radial positions within the tree, grouped age 
classes. represents trees 400 more years old; trees 200 399 years old; 
trees 100 199 years old; trees years old less. 


correlated with decay resistance 
other timber species, such 
origin, tree age and size, and posi- 
tion wood within the tree. few 
samples baldcypress variety, pond- 
(Ait.) Sweet), were also 


Procurement and Preparation 
Samples 

Trees were sampled various size 
classes growing tidewater and up- 
land swamps Louisiana, Mississippi, 
Florida, and South Carolina, which 
represent the principal areas bald- 
cypress production the United 
The samples, the form disks 
inches thick, were taken each 
case from the upper end the first 
16-foot log. The samples field 
data were obtained personnel 
the Southeastern and Southern Forest 
Experiment 


The approximate age the trees 
was determined most 
counting the growth rings the disks. 


Fassnacht, Southern Station, for the 
samples, and Scheffer, USFPL, for 
assistance analyzing the results. 


the first seven disks received, 
ring counts were made, and the ages 
these trees were based estimates 
made the time felling. There 
degree inaccuracy even the age 
estimates made from the ring counts 
the disks, since the disks were taken 
feet above the ground; more- 
over, cypress often has false annual 
rings. The error from these sources 
not sufficient, however, 
with the desired comparisons. 

inch the grain direction) 
were taken for exposure each fun- 
gus from the outer (0), middle (M), 
and inner (1) thirds the heartwood 
each disk along three different 
—the longest, the shortest, and one 
intermediate length. the outer 
heartwood additional pair blocks 
was taken along fourth radius, Thus, 
the test results for each disk are based 
data for separate samples, set 
for each four test fungi— 
consisting six each from the middle 
and inner heartwood zones and eight 
from the outer heartwood. 


The blocks were rated their ra- 
dial faces for color and number 
rings per Four color classes were 
recognized: (1) Red, which both 
springwood and summerwood had 
decided pink color; (2) overall dark 
medium brown, with the summer- 
wood being dark brown pink and 
the springwood light brown; (3) 
overall light brown tan; and (4) 
light tan, with the springwood being 
light tan cream colored and the 
summerwood having only slight 
brownish cast. 


Testing and Rating Decay Resistance 
The soil-block technique (/) was 


used making the laboratory tests for 
decay Four decay fungi 
were employed: monticola (Mad- 
ison 698), (Madison 
563), trabea (Madison 617), and 
striata The first three 
fungi are prominent wood rotters that 
have been used extensively tests 
natural decay resistance 
Moreover, records the Forest Prod- 
ucts Laboratory show that all three 
species have been isolated 
ting baldcypress wood service. The 
isolate striata, although not 
regular test fungus, was included be- 
cause had been obtained from bald- 
cypress, 


Except for difference test block size 
and the absence preservative treating proce- 
dures, the technique was the same as described 
ASTM Standard 
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The tests were carried out the 
usual manner 6-ounce, wide-mouth, 
French-square serve the 
substrate for the fungus, the bottles 
were half filled with loam soil 
moisture content percent; 
feeder southern pine sapwood 

was placed top the soil. The 
bottles thus prepared 
and each was inoculated with the 
chosen fungus. Three weeks later the 
test blocks, which had been steamed 
for minutes 212° F., were placed 
where they remained for weeks. 
The test bottles were kept room 
maintained percent relative hum- 
idity and 80° 

The measure decay was the per- 
centage weight loss incurred the 
individual test blocks, determined 
from the original and final weights 
the blocks when conditioned ap- 
proximately percent moisture con- 


final step appraisal, the test 
material was rated according classes 
decay resistance indicated the 
amounts decay. The same classes, 
ranging from very resistant 
resistant, have been used number 
laboratory tests the natural de- 
cay resistance wood (2,5,7,8,9,10), 
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and ratings this basis have been 
generally good agreement with 
reputations the woods for decay 
resistance, 

Originally the classification scheme 
was based largely results obtained 
with black locust 
white oak (resistant), and Douglas- 
fir (moderately resistant) 
tion with study 1947 tropical 
woods Subsequent this study 
the scheme has proved adequate 
without alteration for all woods that 
follows: 


Decay Resistance Weight Loss Test 


(Percent) 
Moderately resistant 


Since different test fungi vary their 
capacity cause decay, resistance rat- 
ings this scheme are dependent 
the specific fungi used. 


Results and Discussion 


The number trees sampled, their 
source area, and weight losses from 
decay the soil-block test are sum- 
marized table Table shows the 
percentages sampled trees that had 
outer heartwood with various classes 


that wood samples from most the 
baldcypress trees were either resistant 
moderately resistant, with the 
greater tendency being toward 
the two Poria species. About 
percent the trees could 
having very resistant outer 
wood for decay trabea, 
cent for decay either 
striata, and none for decay 
monticola. The limited 
very resistant wood was unexpe 

cypress for high decay 
results are, nevertheless, 
representative, since the 
standard all respects and 
wood high decay resistance 


porated the same test was 
losses ranging below percent 


the severest test fungi, 

The pondcypress was not 
sufficiently permit similar 
but appears from the weight 
resistant the average 


The data table not 


now being cut, Although decay res 
ance and color the heartwood 
relation too slight for color 
useful guide, except possibly for wood 
heartwood classified had high 
decay resistance, but wood 
color was found only one the 
trees sampled. All outer heartwood 
classified light brown light 
consistently fell the moderate 
resistance class (25 
weight loss), except for one 
cypress sample that had 
weight loss percent, Outer 
trees were dark medium and 
ranged from resistant (11 
cent weight loss) res 
ant. the latter color group, 
cent the samples 
when tested with monticola, and 
percent were resistant 
with 


wood, and 
fact that wide color variations 
occurred 
localities (4), difficult subst. 
tiate the validity claims that 
and timber sources are indexes 
for the heartwood 
insofar they go, are least not 


atle es‘ptance of the of bald -yiress “row areas 
ace rigtr pample :Sect :Color&: Average velght lose of blocks from 4 radial positions caused by test fungus 
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Table 2.--hesistance of outer heartwood of bald- 


Table 3.--Relation between color of outer heartwood 
cypress trees to decay by test fungi 


and decay resistance of test blocks of 
baldcypress as indicated by the average 
weight loss for all test fungi 


hesistance classi 


Test fungus 
: Poria Poria z:Lenzites:Lenzites 
z:monticola:incrassata: trabea :striata 


Color class zNumber: Average weight loss 
Of 
:Minimum:Maximum: Mean 


Percent : Percent: Percent 


Very resistant 


:Percent:Percent:Percent 


Hesistant 22 26 : SS Red (R) +: 


8 


Nonresistant 2 0 0 


classes are relative specific fungi, and are 


delineated by weight losses caused by the fungi in the 
test blocks follows: 
Very resistant--------- percent. hysical advantages characteristic 


more percent, ability; ease working; good paint 


with the widespread 
that cypress” the most 
follows that the same 
opinion might justified for some, 
not all virgin cypress, 
according Mattoon (4) red 
cypress was formerly found only 
some tidewater swamps. But whatever 
the situation, the decay resistance 
interest now, because the shortage 
virgin timber places red heartwood 
supply. Moreover, 
cypress, presently recognized 
the trades, may include considerable 
amouats wood dark-brown 
shades well that having the dis- 
tinctive reddish color. 

looking for correlations between 
decay resistance and other properties 
the wood, very slight trend—not 
that 
decay resistance increases the outer 
heartwood with increasing age the 
all the samples 
tested, decay resistance tended in- 
crease from the inner the outer 
heartwood (table and fig. 1), 
figure the relation shown with 
the tree grouped broad age classes. 
Such radial trend seems com- 
mon among other species having mod- 

There was peckiness the inner 
and middle heartwood 
from the Delta Experimental Forest 
Mississippi. This condition, 
though manifesting type decay 
that occurred the standing 
not associated with any inferior- 
ity decay resistance; fact, pecky 
blocks were somewhat 
sound trees the same area, The test 
results confirm previous reports, based 
observations, that pecky 
cypress 

view the slight tendency for 
were older, and since resistance 


was also slightly correlated with the 
depth color the wood, seems 
possible that the reputation 
cypress for superior 
may rest mainly experience with 
wood from the uniformly large, old 
trees virgin timber, and particularly 
that with the reddest color—such 
reportedly occurred tidewater 
swamps, Judging from the low cor- 
relation between decay resistance and 
age the present trees, however, 
would seem that the virgin timber 
the past would have had average 
considerably older than the 
dealt with here order have had 
markedly greater decay resistance be- 
cause the age factor, Possibly sub- 
stances associated with reddish color 
the wood were the major determin- 
ing factors earlier 

would seem appropriate, there- 
fore, expect the heartwood 
ond-growth baldcypress have 
advantage decay resistance mainly 
where decay hazard relatively mod- 
erate, such with conditions ex- 
posure above Generally the 
indicated resistance would not justify 
recommending extensive use the 
Moreover, the results this test indi- 
cate that practical distinction 
regards decay resistance 
day timbers seems warranted between 
baldcypress growing 
pondcypress. 

should emphasized that, 
addition lesser decay resistance 
the second-growth heartwood than 
the virgin heartwood, the proportional 
and total amounts heartwood are 
Today, one commonly finds 
baldcypress lumber with much 
third its volume comprised 
sapwood, Thus, for uses where the 
decay resistance the heartwood 
wanted, the stock must 
accordingly. The presence 
wood does not, course, reduce the 
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retention; good stiffness and bending 
strength; and good resistance wear. 


10. 


14, 


Mattoon, 


Scheffer, 
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‘Temperature and Humidity 
Glue Room Open Assembly 


Glulam Products Limited, 
Fraser Mills, B.C. 

Faculty Forestry, University 
British Columbia 


Limited open assembly time 
makers glue-lam structural 
members. This work shows 
that the maximum 
permissible time varies with 
conditions the glue 
room. these tests, casein 
was much more sensitive 
the atmosphere 
than resorcinol. 


THE MAJOR DIFFICULTIES 
facing the laminator gluing 
large structural members, the lim- 
ited assembly time which res- 
tricted virtue the glues employed. 
sible open assembly time 
minutes room temperature (8). Ex- 
the glue-room atmosphere occurs 
where warped boards prevent close 
contact contiguous boards 
assembly stage. Appreciable gaps thus 
occur, particularly when two-inch lam- 
inating stock used. Hence, some 
the glue-coated surfaces may remain 
long the time required for assem- 
bling the member. 

The exposed glue will develop 
initial set, pre-cure, due loss 
solvent (water) the air and the 
Glue which has acquired 
initial set before the boards are 


The Authors: Driehuyzen earned his 
BSF the University British Columbia. Cur- 
rently quality control inspector for Glu- 
lam Products. Professor Wellwood took under- 
graduate work the University 
Columbia and received his and PhD 
Duke. An active member of FPRS, he is Past- 
Chairman of the Pacific Northwest and is now 
the Publications Committee. 
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Fig. 1.—CSA standard block-shear specimen. 


brought into close contact produces 
weak bond bond all, depend- 
ing the degree pre-cure (8,9). 
Obviously, members with defective 
glue bonds are not fit for service (4,5). 

One way decrease the chance 
rejects occurring increasing the 
maximum permissible open assembly 
time. general, this time decreases 
with increasing temperature. 
case polymerizing adhesives such 
resorcinol, the reduced permissible 
open assembly time higher tempera- 
tures caused partly the ensuing 
higher rate polymerization, and 
partly the higher rate solvent 
loss the air. this type adhe- 
sive the solvent gives the adhesive its 
desired viscosity, and 
merization (7). Other adhesives set 
entirely due loss solvent from 
the Casein belongs this cate- 
gory, and the shortened effective open 
assembly time higher temperatures 
due only the higher rate sol- 
vent evaporation, 

Temperature alone not the gov- 


erning factor rate evaporation. 
The rate solvent evaporation in- 
versely proportional the 
saturation the air. For 
absolute humidity, the degree 
uration the air inversely propor- 
tional the temperature the 
(14). consequence, the rate 
vent evaporation can 
either increasing the absolute 
idity introducing water vapor 
the air, decreasing the 
cooling and humidifying the air 
Lowering the 
has the additional effect 
ing the rate polymerization 
merizing synthetic resin adhesives 
glue must liquid enough 
when pressure applied the 
sembly, Flowing necessary 
permits the glue penetrate 
the wood, and form thin 
tinuous glue line. Both are essent 
for the formation strong glue bon: 
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Objective and Scope 


purpose this study was 
what extent relative hum- 
and temperature the glue 
atmosphere affect the maximum 
nissible open assembly time. 
was hoped that the re- 
ther maximum permissible open 
time can lengthened sub- 
ially controlled temperature 
humidity. that case, installation 
conditioning equipment the 
room could justified. The proj- 
designed such manner that 
eliminate all variations the 
woo itself, 

Cluing conditions were chosen 
reveal differences, any, between 
temperature 
and between series four 
open assembly times (Table 1). The 
time elapsing between glue mixing 
and spreading was kept minimum 
the frequent replacement mixes. 


Table 1—SCHEDULE TEMPERATURE AND 
RELATIVE HUMIDITY LEVELS THE 
GLUE ROOM ATMOSPHERE AND 
OPEN ASSEMBLY TIMES 


Relative 
Temperature Humidity Open Assembly Time 
Percent (Minutes) 
Casein 

70 35 25 45 60 75 

35 15 25 35 45 
Resorcinol 

70. 2s 35 25 45 55 65 

90 ‘ 35 15 25 35 45 


Materials and Methods 


The Douglas-fir laminating 
inch inches nominal mate- 
rial, which had been kiln-dried and 
planed. Stock for gluing was carefully 
selected surface smoothness and 
absence contaminating Only 
straight-grained, defect-free material 
was selected. attempt was made 
segregate sapwood from heartwood, 
edge grain from flat grain, high 
density wood from low density wood. 
The effect that these could have 
the permissible open 
and the resulting quality the glue 
bond, are discussed. 

Two adhesives were included 
the project, casein and resorcinol. The 
cascin used described the manu- 
resistant, cold-setting, 
glue 
cally for the fabrication industry. The 
working life the mixed glue 
hours room temperature. The 
nufacturer boilproof resorcinol 
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resin adhesive that sets room tem- 
perature. The working life the ac- 
tivated resin hours Max- 
imum permissible open assembly 
times recommended the manufac- 
turer the particular glues used were 
minutes for the resorcinol, and 
minutes for the casein glue, de- 
pending the thickness spread. 


uniform spread pounds per 
thousand square feet was used each 
the contacting surfaces resulting 
total rate glue spread 
pounds per thousand square feet 
single glue line. This spread con- 
sidered the writers fairly 
representative commercial practice, 
and within the limits recommended 
the glue manufacturer. 

Temperature and humidity control 
the glue room was not positive 
enough attain the exact values pre- 


scribed (Table 2). 


Table ATMOSPHERIC CONDI- 
TIONS THE GLUE ROOM 


Temperature Relative Humidity 
“Fr (Percent) 

Average Range Average Range 

71.0 70-72 74.3 

70.3 68-73 38.5 34-43 

91.9 90-93 76.4 74-78 

92.0 35.2 30-41 


indicated above, the objective was 
merely show trends, and accuracy 
obtaining and maintaining exact at- 
mospheric conditions 
not 

The number shear tests for 
determining glue bond quality was set 
24, This number larger than gen- 
erally used (10 15) for this pur- 
tion shear tests results, was 
deemed necessary use least 
shear tests for each gluing condition. 

The quality the casein glue bonds 


WHAT THIS RESEARCH 
MEANS 


Close control the gluing process 
mandatory the production 
glued-laminated timbers. The time 
taken spread the glue, lay the 
assembly, and apply pressure 
means clamps otherwise, can 
worked out satisfactorily with 
smooth-working crew. However, vari- 
ations glue room temperature and 
relative humidity result from changes 
the day day weather. These 
are often uncontrolled the plant, 
and may affect the success gluing. 

was found that casein glue, after 
spreading, was more sensitive 
dry atmosphere the warmer tem- 
peratures than was resorcinol. This 
was shown lower shear strengths 
test blocks. Maximum permissible 
|open assembly times could 
lengthened substantially air condi- 
tioning equipment were installed 
the glue room. 


test. The assemblies glued with resor- 
cinol were tested the block-shear 
well the delamination tests. Both 
were carried out accordance with 
provisions the Canadian Standards 
Association Specifications 0122(1953) 
except for the rate loading the 
shear test (5) which was rate 
0.035 inch per minute, instead the 
0.015 inch specified. 

Test billets consisted five 
inch long laminates for casein, and six 
12-14 inch long laminates 
specimens each (Fig. 1). Two delam- 
ination specimens, each consisting 
inch wide cross-section the 
glued assembly, were also obtained 
from each resorcinol billet. Both types 
billets provided for adequate side 
and end 


Experimental Procedure 

Mixed glues were kept separate 
order eliminate the effect that dif- 
ferent glue temperatures have vis- 
cosity, and therefore the permissible 
open assembly time (7), only small 
quantity mixed glue was brought 
into the glue room. The glue was 
used immediately and replenished 
required. The periods during which 
the mixed batches glue were used 
never exceeded half the effective pot 
life the glues. 

Laminating stock was kept sep- 
arate room under relatively constant 
eliminate further variables not under 
study All stock used gluing 
had moisture content 10.5 plus 
minus 0.5 percent. 

After the glue was spread, the lam- 
inates were placed edge rack 
the prevailing glue room atmosphere. 
After the required open assembly time 
had elapsed, the laminates were 
brought together, and pressure was 
brated torque wrench was used 
each All billets were kept 
under pressure for period 
hours, temperature 90°F. The 
clamps were then removed 
billets allowed cure room tem- 
perature for period least 
days. This curing period permits the 
glue bond attain maximum strength 
(8). 

Next the billets were cut such 
manner that all glue lines were repre- 
sented. The blocks were then cut 
produce the CSA standard block-shear 
specimen (Fig. 1). Care was taken 
cut the specimens the exact 
dimensions required, order ob- 
tain glue-line area precisely 
square inch. 
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The block-shear 
tested Baldwin universal testing 
machine. The compression load the 
time failure was recorded the 
nearest pounds, Percent wood fail- 
ure estimates were not taken because 
the unreliable and subjective nature 
this method estimating glue—bond 
quality (2,11,15). 

The delamination specimens were 
submitted the standard vacuum- 
pressure cycle test. After the final dry- 
ing period, the total extent delami- 
nation the two end-grain surfaces 
each specimen was measured and 
expressed percentage the total 
glue line length the specimen. 


Results 


The arithmetic mean the fail- 
ing loads was computed for each 
billet. These means and their standard 
deviations are presented Table 
Student’s test was used estab- 
lish the significance (at the percent 
confidence level) the difference 
between the average the shortest 
open assembly time and the averages 
(Table make comparisons 
more simple, the temperature levels 
70° and 90° well the relative 
humidity levels and percent, 
are referred the remainder this 
paper, instead the actual values. 
test was again employed 
establish the significance the dif- 
ference between average shear values 
the same open assembly time (Table 
4), and indicate whether better re- 
sults were obtained high relative 
humidity levels than low 


Discussion 


From the means and their standard 
deviations (Table apparent 
that variation shear 
tween specimens from the same billet 
was most instances considerable. 
brief discussion the factors which 
are likely produce these differences 
may 

Glue bond strength depends mainly 
specific adhesion which defined 
anchorage resulting from forces 
adhesion acting between the molecules 
the wood and those the glue. The 
magnitude these forces adhesion 
depends the polarity the wood 
and the glue. The other type adhe- 
sion the gluing wood mechani- 
cal adhesion, which 
tentacles the adhesive extending into 
the wood. Mechanical adhesion con- 
sidered minor consequence 
(7, 9). Adhesion between wood and 
the adhesive increases with the amount 
excised (cut) cell walls the sur- 
face the wood. This due the 
fact that higher specific adhesion 
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Table 3.—AVERAGE SHEAR FAILING LOADS AND THEIR STANDARD DEVIATIONS 
BASED SPECIMENS PER CELL 


Resorcinol 


90°F., 35% rel. hum. 


Open assembly time, minutes_ 15 25 


90°F., 75% rel. hum. 


Mean failing load, psi__- =. 306 1149 1013 681 1082 934 966 ‘14d 
Standard deviation ___ 2 328 438 381 344 339 304 356 381 
35% rel. hum. 75% rel. hum 
Open assembly time, mintes_ _ 25 45 55 65 25 45 55 65 
Mean failing load, 889 828 532 507 986 941 1219 
Standard deviation 334 288 274 220 348 400 
Casein 
90°F., 35°% rel. hum. 90°F., 75% rel. hun 
Open assembly time, minutes_—__ - 15 25 35 45 15 25 35 45 
Mean failing load, psi___-...-_.____- 992 786 576 56 926 1121 890 92 
Standard deviation : 390 457 483 118 288 273 488 86 
35% rel. hum. 75% rel 
Open assembly time, minutes - 25 45 60 75 25 45 60 Th 
Mean failing load, psi___- 969 479 161 74 1026 1079 715 0) 
Standard deviation are ? 295 431 292 183 420 395 464 39 


obtained with excised cell walls than 
with unexcised cell walls (9). 


Wood Density: Wood density af- 
fects gluability three ways. First, 
the denser the wood particular 
coniferous species, the lower will its 
porosity. The pores absorb the glue, 
particular the solvent fraction, 
result capillary action. Consequently, 
glue spread dense wood surface 
stays wet (liquid) longer than glue 
spread less dense wood surface, 
thus permitting longer open assembly 
time. Second, the higher the density 
the wood, the higher the percent- 
age excised cell walls the wood 
surface, resulting greater adhesion 
between glue and wood. 

conditions are such that the glue 
produces bond stronger 
wood—as glues are designed do— 
the shear test will break the specimen 
through the wood, rather than through 
the intersurface glue and wood. 
that case, the shear test does not indi- 
cate the glue bond strength but the 
strength the wood. This concept in- 
troduces the third way which wood 
density affects the glue bond quality, 
when the latter measured the 
shear failing load: specimens showing 
high percentage wood failure vary 
shear strength proportion the 
density the wood (2, 15). 

this project, the laminating stock 
was not segregated density be- 
cause was felt that random selec- 
tion laminates each billet, coupled 
with the relatively large number 
test specimens, would give results from 
which conclusions could drawn 
spite the variations. From the tests 
for significance differences, can 
seen that this was justified. 

Percent Summerwood: Summer- 
wood the denser fraction the 
wood. The amount summerwood 
that exposed the surface depends 
the density the wood, and the 
angle between annual rings and the 
wood surface. flat-grain surfaces 
relatively large areas are either sum- 


merwood springwood, 
which part the annual ring 
that particular part the 
Analogous with the 
under density wood, the 
merwood permits longer open 
bly times. 

above that only straight-grained 
was selected for the project. 
slight local deviations always 
The effect grain not 
allel the surface that the 
cheids are cut obliquely their 
tudinal axis. The resulting open: 
which constitute cell cavities, form 
nues through which glue, 
the solvent fraction, can migrate 
from the wood surface due 
action. The greater the slope 
the more pronounced will the 
ration away from the surface. 
considerable amount glue will 
rate into the wood. the glue spread 
relatively light, little glue may 
remain the surface, causing 
glue line (9). The degree slope 
grain, therefore, influences the drying 
rate the glue. 

Sapwood versus Heartwood: 
meable than the heartwood 
lacks the extraneous materials found 
the heartwood. Douglas-fir the 
traneous materials may partially 
the tracheid cavities, the bordered 


and the resin ducts, thus reducing 


rate and amount glue 
into the wood. This lower 
drying. Consequently, 
fords longer open assembly times 
Extraneous materials heartw 
have adverse effect that they 
reduce the specific adhesion 


between unexcised cell walls 


adhesive. Therefore, open 
times are short, the sapwood will 
duce stronger bonds than the 
With long open assembly 


the other hand, heartwood 


stronger bonds (3, 15). 
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Open Average failing load, psi 
assembly Relative Humidity 
time, Open 
Temperature time 
25 1149 934 215 
45 681* 1141 + 460** 35 
20 
Casein 
Open Average failing load, psi 
assembly Relative Humidity 
time, - 
emperatures, °F. minutes 35% 75% . Difference 
25 786 1121 + 335** 
35 576* 890 + 314** 
45 56* 1092 + 1036** 
70 25 969 1026 + 57 
45 479* 1079 + 600** 
60 161* 715 + 554** 
75 74* 890 + 816** 


‘able 4.—COMPARISON AVERAGE SHEAR FAILING LOADS, 
RESORCINOL AND CASEIN, BASED SPECIMENS PER CELL 


Table 


*Significantly different from the shortest open assembly time in each series of 


four open assembly times. 
**Siynificantly different. 


The confidence level for tests for significance of differences is 99 percent. 


Moisture Content the Wood: 
The moisture content the gluing 
stock was uniform enough (10.5 plus 
minus 0.5 percent) that variations 
attributable wood moisture content 
were minimized. The optimum range 
wood moisture content for the glues 
involved from percent (1, 
13). 

When determining the quality the 
glue bond means the shear test, 
must kept mind that this bond 
stronger than the weakest the 
five links (3). These five links 
are: 

The wood one side the 

glue line, 

The bond between wood and 
glue, 

The glue line itself, 

The bond between wood and 
glue, the other side the 
glue line, 

The wood the other side 
the glue line. 


All except link three have been con- 
sidered. The strength link three de- 
pends four factors: (a) the cohe- 
sive forces the molecules the 
determined its formulation; 
(b) the continuity the glue line, 
which governed glue spread, 
porosity the wood, permeability 
the wood, viscosity the glue the 
time pressure application, and 
amount pressure applied; (c) the 
porosity the glue line, which re- 
sulis from solvent and gases leaving 
the glue sets. The porosity gov- 
glue formulation and glue 
lin. thickness; (d) the thickness 
glue line, which depends com- 
viscosity the glue the 
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time pressure application, and 
amount pressure applied. The 
thicker the glue line, the lower will 
its shear strength. This due the 
relatively greater porosity, 
higher shearing torque thick glue 
lines (6). 

Table clearly shown that, 
the low relative humidity level, glue 
bond strength 
with increase open assembly time. 
the high relative humidity level 
significant drop indicated, for the 
same range open assembly times. 
also becomes immediately evident that 
casein More sensitive atmospheric 
conditions than resorcinol. This, 
course, could expected because 
casein sets primarily due solvent 
loss, whereas resorcinol sets due the 
combination solvent loss and 
polymerization. 

The delamination test results for 
resorcinol (Table substantiate the 
shear test results. Much lower delam- 
ination occurred all test specimens 
glued the high relative humidity 
level than comparable specimens 
glued under the low relative humidity 
condition. 

With the resorcinol glue the unex- 
pected situation occurs that, 
cent relative humidity level and 
minutes open assembly time, signifi- 
cantly (99 percent confidence level) 
weaker glue bond obtained the 
lower temperature level than 
high temperature level. The explana- 
tion for this may that the peak 
effectiveness resorcinol does not 
occur until some time after activating 
the resin, that after mixing the glue. 
The time which this peak reached 
decreases with increase open assem- 
bly time and glue temperature (7, 12). 
However, this factor contributary 


5.—PERCENT DELAMINATION BILLETS GLUED WITH 
RESORCINOL UNDER DIFFERENT ATMOSPHERIC CONDITIONS 


Percent delamination 


35% relative humidity 75% relative humidity 


Block Block 
1 2 Average 1 2 Average 
12.9 12.5 12.7 6.5 2.5 4.5 
38.1 27.7 32.9 0.8 0.0 0.4 
79.8 66.6 73.2 2.1 0.0 1.1 
75.0 75.6 765.8 12.1 0.8 6.5 
45.0 50.0 47.5 5.0 9.4 7.2 
100 88.9 23.7 17.0 2.7 
100 100 100 11.7 3.5 6.7 
100 100 100 48.5 24.8 36.7 


nature only, and therefore can not 
held solely Rather, com- 
bination unfavorable factors should 
credited. 

Differences between the effect 
temperature, the percent relative 
humidity level, glue bond strength 
were not found significant for the 
two open assembly times available for 
this comparison (25 and minutes). 
can expected that, comparable 
data beyond minutes open assem- 
bly time were available, the lower 
temperature level would produce bet- 
ter results. 

Finally, comparison between the 
results obtained the high drying con- 
dition (90° percent relative hu- 
midity), and those obtained the low 
drying condition (70° percent 
relative humidity) order. This 
comparison particular importance, 
since lowering the temperature 
body air its relative humidity in- 
creases (14). From Table can 
seen that, both for casein 
cinol, longer open assembly time 
possible low drying conditions than 
high drying conditions. For resor- 
cinol, the delamination test again sup- 
ports the shear test results. 


Conclusions 


The purpose the project was 
determine what effect temperature and 
relative humidity the glue-room at- 
mosphere have the maximum per- 
missible open assembly time. The con- 
clusions that can drawn from the 
results the project are: 

For temperatures below 90° 
resorcinol less sensitive at- 
mospheric conditions 

the same temperature, high 

relative humidities permit longer 

open assembly times than low 
relative humidities. 

Lowering the temperature and 
increasing the relative humidity 
stantial increase maximum al- 
lowable open assembly time. 


N 


how much the 
maximum permissible open assembly 
time could increased controlling 
temperature and relative humidity can 
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gained drawing limit ac- 
ceptability 900 psi shear failing 
load. For casein, the effective open 
assembly time increased from 
minutes the high drying condition 
minutes the low drying con- 
dition. This indicates that aircondi- 
tioning could serve substantially in- 
crease the maximum permissible open 
assembly time, particular for casein 
adhesives. 
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DEVICE FOR 
Laboratory-Scale Veneer 


Bruce 
Yale School Forestry, 
New Haven, Conn. 


Research veneer cutting 
full-scale basis costly, 
time consuming, and difficult 
control. Here small-scale 
cutting device for use with 
small sizes the laboratory 
where temperature, moisture 
content, cutting variables, and 
other conditions can more 
uniformly controlled. 


SPITE THE PROMINENT POSI- 

TION veneer wood product, 
relatively little investigation has been 
directed toward sound understand- 
ing the actual processes involved 
its production, the fundamental 
relationships involved veneer cut- 
ting were more thoroughly understood, 
substantial improvement the qual- 
ity and yield commercially produced 
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Fig. 1.—Baldwin impact testing machine 


equipped with specimen holder and 
hammer. (Baldwin-Lima-Hamilton 
Corporation) 


veneer might realized. Better un- 
derstanding 
could well pave the way toward de- 
velopment cutting techniques 
adapted species types wood 
previously considered being unsuit- 
able for conversion veneer. 

The very nature and size com- 
mercial veneering operation make re- 
search full-scale basis unwieldy 
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Fig. 2.—Front view modified impact 
testing machine. Knife-nosebar assembly; 
Pendulum with block holder, shown 
position ready for cutting stroke; and 
Energy scale. 


and expensive, Perhaps for these 
sons the literature this field 
what limited. few full-scale 
gations have been carried out, 
Wangaard and Saraos (6), but 
studies were limited only fev 
the numerous variables both 
and machinery that may 
cutting veneer. 

the basic relationships that are 


Cited. 


q 
q 
, 
q 
“a 7 
258 


Fig. 3.—Rear view modified impact 
machine. Knife-nosebar assembly; 
Pendulum with block holder, shown 
final position after completion cut; and 
Penduium arrest plate. 


able producing veneer any 
the knife-cutting This ap- 
proach has been successfully demon- 
strated McMillin, who studied, 
means converted milling machine, 
sure veneer production (5). 

The present paper describes tech- 
nique for small-scale veneer cutting 
Izod—Charpy impact testing machine. 
This method uses the principle the 
impact test the extent that power 
supplied the gravitational swing 
weighted pendulum arm and that 
energy consumption measured 
retardation the the 
veneer-cutting apparatus, rigidly 
mounted knife intercepts the path 
small wood block attached the 
swinging pendulum, removing layer 
veneer the block swings past the 
Cutting the veneer impedes 
the swing the meas- 
urable amount, thus indicating the 
energy consumed cutting 

The impact tester was modified 
include knife-nosebar assembly which 
fully adjustable for such variables 
vertical and horizontal nosebar 
opening, knife angle, and thickness 
which can varied conveniently with 
species, density, grain orien- 
and preconditioning treatment. 

Several other advantages 
the use small-scale veneer 
apparatus. The convenience 
with small sizes can readily 

appreciated. Specimens are more 
osely matched from one test the 
Temperature, moisture content, 
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Fig. 4.—Front view knife-nosebar as- 
sembly; Assembly frame; Knife; 
Knife holder; and Nosebar. 


and other conditioning can con- 
trolled more uniformly within single 
specimen and more closely among dif- 
ferent tests. Also, variations the 
design the knife and nosebar can 
readily introduced. 

Such method, however, not 
without some limitations which must 
For example, the speed 
cutting different from that 
actual operation; and 
suggested that checking may in- 
creased with increased speed cut- 
ting. addition, small specimens 
not permit study the wide cyclic 
variations veneer thickness that re- 
sult from low knife angles, The design 
the cutting apparatus requires 
fixed pendulum length thereby 
prohibits investigation the effects 
veneer specimens also present 
problems quality evaluation. 

Even though every laboratory vari- 
able may not directly parailel with 


WHAT THIS RESEARCH 
MEANS 


Fundamental knowledge gener- 
ally limited the field veneer 
scale basis difficult, suitable 
laboratory method investigating 
veneer cutting should invaluable 
the industry. 

This paper offers approach 
convenient study both 
and wood variables that influence 
veneer quality. very probable 
that such method will have appli- 
cation improving the quality 
veneer produced from presently used 
species, and will also provide 
ready means investigating new 
species and techniques. 


PENOULUM AXIS 


SLIDE PLATE 


- ASSEMBLY FRAME COLUMN 


HINGE PIN 


BLOCK 
SER KNIFE HOLDER 


VENEER KNIFE 


NOSEBAR 


~ ASSEMBLY FRAME BASE “VENEER SLIP 


Fig. 5.—Diagrammatic section view the 
Principal cutting parts the experimental 
apparatus. Arrows indicate direction ad- 
justments. Dashed lines show the path the 
veneer block during the cutting stroke. 


its counterpart full-scale cutting, 
there evidence that enough relation- 
ship does exist indicate that inves- 
tigation the laboratory level will re- 
veal important aspects the cutting 
process itself. This information, when 
properly interpreted, could greatly ad- 
vance the understanding and perform- 
ance veneering techniques com- 
mercial production. 

The apparatus described still 
development stage and, although 
some exploratory cutting tests have 
been made, the completed work has 
been concerned with investigation 
the mechanical performance the 


NOSEBAR TO LATHE 


CENTER 


PENOULUM AXIS 


Fig. 6.—Diagrammatic comparison 
knife-nosebar orientation (A) typical 
commercial veneer lathe and (B) the experi- 
mental apparatus. The following terminology 


used: Horizontal nosebar opening; 
Vertical nosebar opening; Nose- 
bar clearance; Knife angle; Knife 


sharpness angle; Nosebar bevel, 
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equipment rather than with the ulti- 
mate objective studying the rela- 
tionships between machine conditions 
and veneer quality. Therefore, the 
purpose this paper primarily 
explain the nature the experimental 
apparatus and the principles involved 
its operation, Although the results 
limited series preliminary cut- 
ting experiments are reported 
later section, these findings 
cluded only illustrate generally the 
possibilities the apparatus. at- 
tempt has been made draw conclu- 
sions from these initial 


Description Apparatus 


Figure shows the Baldwin Impact 
Testing Machine (Bell Telephone Lab- 
oratories Type) fitted with specimen 
holder and striking hammer for the 
standard Izod impact test. Modifica- 
tion this machine for veneer cut- 
ting involved two general changes. 
shown Figures and knife— 
nosebar assembly (A) was attached 
the machine base, replacing the 
Izod specimen holder. The Izod ham- 
dulum (B) with 
holder. 

illustrated Figure the pen- 
dulum released from its highest 
position that swings past the 
knife-nosebar assembly and cuts slip 
veneer from the face the block. 
The nominal thickness the veneer 
depends upon the height adjustment 
the knife-nosebar assembly. 
cutting the veneer from the specimen 
block, the momentum 
dulum reduced, thus impeding the 
pendulum from rising its original 
height the opposite side the 
stroke. The difference 
initial height the pendulum and 
the height the end the stroke 
gives measure the energy lost 
the cutting The magnitude 


this energy consumption determined 


means scale (C, Figure 
graduated over the entire capacity 
range the pendulum. After com- 


Table 1, --RELATIONSHIP OF ENERGY CCNSUMED AND THICKNESS TO NOSEBAR 1.100 
COMPRESSION FOR 0.060-INCH VENEER CUT AT 
(EACH VALUE IS AVERAGE OF SEVEN SPECIMENS FROM SAME BLOCK). 


pletion the cutting stroke, small 
mechanism the pendulum engages 
with the teeth the pendulum arrest 
plate (C, Figure 3). This stops the 
return motion the pendulum and 
thus prevents the block from scuffing 
back across the knife edge. 

The principal parts the cutting 
mechanism are shown Figure 
The knife-nosebar assembly frame (A) 
essentially flat bed plate with up- 
right columns either side. Channels 
the outside faces the columns 
slide vertically the edges steel 
plates fixed the machine The 
height the assembly frame ad- 
justed set and lock screws threaded 
into the machine base. The veneer 
knife (B) held rigidly the knife 
holder (C) which lies horizontally 
between the assembly frame columns. 
The knife holder attached the 
columns two pins which are 
located allow the knife rotate 
about axis passing through the 
knife edge. The hinge-pin center line 
parallel the axis rotation 
the pendulum arm and the same 
vertical plane. Set screws the rear 
the knife holder provide for hori- 
zontal positioning the knife edge 
exactly the hinge-pin center line. 
Screws the rear the knife holder 
permit adjustment the knife angle. 
The nosebar (D) also attached 
the assembly Adjustment screws 
enable precise settings vertical and 
horizontal nosebar 

Figure presents diagrammatic 
section view the principal parts de- 
scribed above. Directions adjust- 
ment are indicated well the path 
the block during the cutting stroke. 

The pendulum provided with 
knurled jaws for holding the speci- 
men, and with sufficient weight sat- 
isfy anticipated energy requirements. 
addition, its design provides for 
elimination 
forces, This accomplished dis- 
tribution weight such that the cen- 
ter percussion the pendulum 
located within the block. 


THREE KNIFE ANGLES, 


Knife Angle, Degrees 


Thickness 


BASSWOOD 


BASSWOOD 


ENERGY CONSUMED IN CUTTING (FT.-LB) 


NOSEBAR COMPRESSION (%) 


Fig. 7.—Relationship energy consu: 
cutting 0.0606-inch veneer nose 
compression knife angles 89, 90, 
91°. 


The pendulum arrest system cons 
ratchet plate mounted 
main machine casting and pawl 
attached the pendulum shaft. 
pawl unit has 
strip pawl which rides freely over 
ratchet plate during its upward 
tion, but which engages 
teeth the return swing begins, 
light strip pawl causes the pawl 
rotate and engage heavy paw 
bar which stops the pendulum. 


Terminology 


The principal machine 
volved the cutting process are 
fluencing the cutting process 
described the position 
other and relation the lathe cen 
ter. (Although reference the lath: 
center presumes the rotary process, 
other basic relationships are 
applicable other methods 
cut veneer production.) Figure 
shows diagrammatically the 
ship the knife 


1.100 


0.950 


0.900 


ickness ratio = (Actual tnickness/Nominal thickness), 
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0.950 


0.900 


NOSEBAR COMPRESSION (%) 


Fig. 8.—Relationship veneer thickness nosebar compression 
knife angles 89, 90, 91° cutting veneer nominal 


thickness. 
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commercial lathe. The 


shape and orientation the 


parts contained the ex- 
pe: equipment are shown 

terminology used this paper 
cor sponds the designations 


Horizontal nosebar opening 

Vertical nosebar opening 

Nosebar clearance 

Knife angle (sometimes 
called 

Knife sharpness angle 


Nosebar bevel (sometimes 
called 


must recognized that other 
use for the relation- 
ships presented above and that meas- 
are sometimes made other 
the above nomencla- 
ture generally consistent with most 
descriptions given American litera- 
ture. 

will noted that although the 
orientation relative parts the ex- 
perimental apparatus rotated 
90° from that commercial lathe, 
the terminology used commercial 
practice applied the analogous 
experimental For example, the 
horizontal nosebar opening (H) 
the experimental equipment really 
vertically oriented dimension, but 
analogous the horizontally measured 
distance the usual rotary knife-nose- 
bar assembly. 

standard practice, the veneer 
knife oriented with the beveled sur- 
face tangent arc about the spin- 
dle center, that the freshly cut sur- 
face the veneer bolt passes over 
this beveled face the knife and the 
peeled veneer comes out along the 
back the knife, the experimental 
assembly, the veneer knife oriented 
with its tangential the arc 
the cutting radius and the severed 
slip veneer passes along the beveled 
The beveled face the stand- 
ard knife usually ground with 
slight concavity whereas both surfaces 
which form the cutting edge the 
experimental knife are machined flat. 
Resharpening accomplished sur- 
face grinding the entire the 
experimental knife. The only conse- 
quence this deviation from standard 
lies the omission con- 
cave surface the 
but felt that flat surface 
desirable from the standpoint main- 
uniformity. 

The nominal thickness veneer 
the distance which the 
advanced toward the lathe 
during one revolution the 
spindle. Similarly the distance 
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which the experimental knife ad- 
vanced toward the pendulum axis be- 
tween successive cuts considered 
the nominal thickness 

The amount which the nosebar 
compresses the wood being 
cut may expressed percentage 
the nominal thickness and may 
computed as: 


Where: NBC Nosebar com- 
pression, 
cent 

Nominal ve- 
neer thickness, 
inches 

Nosebar clear- 


ance, inches 


The nosebar clearance the open- 
ing between the knife 
through which the veneer must pass, 
and determined the equation: 


Where Horizontal nose- 


bar opening, 
inches 

Vertical nosebar 
opening, inches 

(Knife angle, 
(90°— 
Knife sharpness 
angle, 


The upper surface (or face) the 
knife initially adjusted perpendicu- 
lar line from the pendulum axis 
the knife edge. This corresponds 
knife angle 90°. Angles more 
less than 90° are set adjustment 
screws. vernier scale enables setting 
the knife angle accuracy 2.5 
minutes arc. 

Vertical 
openings are calculated give the ap- 
propriate value for any desired 
nosebar compression. The 
opening measured with the aid 
jig which temporarily forms con- 
tinuation the vertical surface the 
nosebar. thickness gage used 
measure the distance between the jig 
surface (or projected nosebar surface) 
and the knife edge the nearest 
0.001 inch, The horizontal nosebar 
jig equipped with dial indicator 
measure the difference between the 
height the nosebar and the knife 
edge. 

The distance the knife-nosebar as- 
cuts (that is, the nominal thickness) 
accurate where the ratio V/H For 
expresses the opening between the knife and 
nosebar through which the veneer pass. 
However, practice the ratio V/H rarely ex- 
ceeds tana, so that C rather than C’ is usu- 
ally applicable. 


measured the nearest 0.001 inch 
manently mounted one the slide 
plates. The reference base block 
attached the assembly frame 
shown Figure 


The total energy capacity the 
pendulum its effective weight mul- 
tiplied the vertical height drop. 
The effective weight the weight 
the pendulum measured its center 
percussion when the pendulum 
suspended horizontally. The height 
drop the vertical distance from the 
center percussion the pendulum 
its initial position (that is, ready for 
release) the knife edge. The energy 
scale, from zero maximum height, 
divided into 200 units, each 
which represents 0.5 percent the 
total energy capacity the machine. 
Dial readings, which range from 
percent capacity the top the scale 
100 percent capacity the lowest 
point, are converted into energy con- 
sumption the equation: 

Where: Energy consumed 
cutting, 

pressed percent 
total capacity 

conver- 
sion factor) (height drop, 
ft.) (effective 
weight, 


Cutting Technique 


Specimen blocks are machined 
size the saturated con- 
dition, and are stored water until 
ready for use. yet, cutting has been 
done only cold 
ture) soaked material. 

The from which 
slips veneer are cut machined 
114 inch. The 1-inch square 
surface parallel the top surface 
the knife during the cut, thus giv- 
ing veneer piece. The 
block oriented with the wood fibers 
parallel the knife edge. (In cutting 
simulate peeling technique, the 
inch face tangential surface.) 

When all initial settings the ma- 
chine are complete, the knife-nosebar 
assembly adjusted its lowest po- 
sition. The block then clamped 
the jaws the block Test 
swings are made, raising the knife 
after each swing, until fresh surface 
the block The knife 
then raised amount equal the 
nominal thickness. The pendulum 
then allowed swing from its initial 
position, and the first slip veneer 


the preliminary cutting work the height 
drop was 2.18 ft. and the effective weight 
was 8 lb., giving a conversion factor of F == 


(2.18 ft.) 17.44 
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cut from the block. The knife 
then lowered slightly clear the 
block its return stroke. The pen- 
dulum disengaged from the pendu- 
lum arrest plate and returned its 
starting point. The veneer specimen 
labeled with identification num- 
ber, the energy value recorded, and 
the knife advanced for the next cut. 
This sequence repeated until the 
exposed portion the block has been 
cut. 

Release the pendulum 
cessive cuts done equal time in- 
Between cuts, the block 
kept covered with wet cloth pre- 
vent drying. 

the initial cutting tests, was 
noted that the block 
break ahead the knife the knife 
approached the end the The 
fracture was apparently due stresses 
resulting from the compression the 
the cutting technique that 
has been adopted this 
overcome cutting small bevel 
along the rear edge the block, thus 
gradually relieving the compression 
the very end the cut. insure 
uniformity successive cuts, jig 
used guide the knife used for cut- 
ting this bevel. This operation per- 
formed before each cut veneer. 

the cutting saturated blocks, 
the veneer slips are stored water 
until saturated 
ments are made. All specimens are 
then pressed momentarily between 
blotters remove excess They 
are then dried slowly temperature- 
humidity controlled atmosphere 
tween small stickers (1/32 3/32 
inch) with just enough pressure 
keep them flat. After conditioning, 
the veneer slips are ready for measure- 
ment dry thickness, evaluation 
surface smoothness, for machining 
preparation for evaluation check- 
ing other cutting damage. 


Preliminary Results 


Experimental veneer cutting with 
this machine the present time 
has been limited trial tests its 
capabilities and providing material 
for investigation methods eval- 
uation, Two species, sugar maple and 
basswood, were water saturated and 
cut room temperatures using 
nosebar compression levels (0, 15, 
and percent) with each knife 
angles (89, 90, and 91°). nominal 
thickness 1/16 inch (actually 0.060 
inch) was used for all work. 

Figure shows average values 
energy consumed cutting each 
species each combination 
ables tested. For the 
energy loss increased with increasing 
nosebar compression, Energy 


262 


creased also the knife angle was 
decreased. Most striking the com- 
parison the two species, Maple (sp. 
much greater energy requirement 
cutting than does basswood (sp. gr. 
0.38, oven-dry vol.). the 
cent nosebar compression and 89° 
knife angle condition, the resistance 
cutting the maple 
capacity the machine, 

Figure shows thickness ratio 
tio actual nominal thickness, 
for both species all test condi- 
tions, Decreasing values with increas- 
ing nosebar compression result part 
from the compression-set condition as- 
sociated with extreme nosebar com- 
pression, but compression 
from the bearing the knife the 
block also apparently involved 
shown the knife angle effect. 

The results described above are 
summarized Table Each value 
represents the average veneer 
slips cut from single 

Veneer specimens for determination 
depth checking were prepared 
method similar that described 
Limbach (4). Visual ratings 
the veneer cut 
showed marked reduction knife 
check depth percent nosebar 
compression compared with per- 
cent. Little any improvement was 
observed percent compression; 
fact, quality was visibly lowered 
the highest nosebar compression due 
crushing the veneer the closed 
face. Checking seemed 
slightly severity from the 91° knife 
angle the 89° knife angle both 
species. 

Surface smoothness, rated visu- 
ally, showed trend decreasing 
roughness from the 91° knife angle 
the 89° knife angle. Surface 
smoothness was equally good both 
the percent and percent nosebar 
compression levels, but veneer cut 
percent showed striking roughness, 
apparently associated 
checking. 

Quantitative evaluation small ve- 
neer specimens being investigated. 
anticipated that measurements 
knife check depth can taken using 
method reported Batey (1). Quan- 
titative rating surface smoothness 
will attempted through the use 
low-angle lighting. The importance 
dicular the grain quality evalua- 
tion has been demonstrated Kivi- 
maa (3) and Wangaard and Saraos 
(6). hoped that suitable 
method testing small veneer speci- 
mens can perfected through some 
adaptation 
equipment. 


Future Potentials the Apparatus 


Investigation several 
that may influence veneer cutting 
planned the immediate 
addition knife angle 
clearance, these plans include cutting 
temperatures following different 
ture—conditioning treatments. an. 
ticipated that this can accomp ished 
into which the specimen block 
orientation simulate quarter 
stay-log cutting, etc. well 
conventional grain orientation, 
that associated with knots, 
anticipated. 


Other factors are under 
tion for future study, These 
variations the knife 
varying composition and 
different grinding and 
niques, changes sharpness 
and knife profile, etc. 
tional treatment the wood 
under consideration, such 
ment with chemicals 
determine the effects such 

Finally, possible that the 
eral principle the 
apparatus might applied 
ing studies quite apart 
knife action, For example, 
planer-knife segment chipper 
knife place the veneer 
might lead interesting results. 


Although the status this new 
phase veneer-cutting research 
still the developmental stage, pre- 
liminary work has been encouraging. 
hoped that further development 
will lead the way 
some the complex relationships in- 
volved veneer cutting, the 
that improvement may 
both commercial practice and our 
erties. 
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Components 1-foot square board listed Table fiberized 
sawdust; bark powder; paraformaldehyde. 


THE PAST DECADE THERE has been 

marked trend towards the man- 
ufacture building boards which 
wood fibers, flakes particles are 
bonded with thermosetting 
boards are intimately associated with 
the available raw material 
quired quality the product. 
achieve the desired board, 
tors need considered, not the 
least which concerns the use 
bonding 
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with 


Additional work needed 
but appears probable that 
satisfactory particle boards 


could produced with resin 


formulation consisting bark 
extract and formaldehyde, 

with Pinus Radiata bark 

source extract. 


Bark Powder Bonding Agent 
Component 


Comments: The possibility 
ing bark powder and formaldehyde 
means replacing synthetic resin 
bonding agents for boards 
tractive one, especially the case 
particle boards where appreciable 
proportion the manufacturing cost 
derived from the cost the resin 

Already the feasibility using for- 
maldehyde and various barks, includ- 
ing Pinus radiata bark, bond boards 
has been demonstrated (2, 6). 
Subsequently others (19) have used 
Sal bark, areca-nut husk spent tea 
leaves the aldehyde reacting com- 
ponent, and allied approach where 
tion and formaldehyde are reacted 


contributed paper received August 1959. 


* Numbers in parentheses refer to Literature 


Cited at the end of the report. 


Components square board listed Table Para- 
formaldehyde; disintegrated planer shavings; wax emulsion; 
concentrated bark extract. 


article Boards 


New Zealand Forest Products Ltd., 
Penrose, New Zealand 


form substitute for phenol-aldehyde 
resins used for plywood, has been 


described (20). 


extensive attempt has been made 
repeat the work radiata bark 
referred above, but exploratory 
lines confirmed that there were lim- 
itations what could produced 
this way. 


When such boards are pressed, 
considered that the tannin-like 
tuents bark react with formaldehyde 
form, within the board, thermo- 
setting resin capable 
for synthetic resin. the bark-derived 
agent, appears that when board 
pressed, there must enough mois- 
ture and pressure allow 
components the bark squeezed 
out before they combine with 
dehyde. Thus, necessary apply 
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Electrically heated Archer press containing pressed board between 
stainless steel caul plates. Note pressed board foreground. 


high density boards limited appli- 
cation. Even this acceptable, 
smooth-two-sides boards this type 
are inclined split during pressure 


release. 


Results achieved: success 
was achieved making smooth-one- 
side boards with surface appearance 
better than observed during the ex- 
ploratory experiments referred 
above, working towards wood 


fiber type board. Table indicates 


the results obtained. 


Evaporator and multi-jet water pump used 
concentrate bark extracts. 


264 


WHAT THIS RESEARCH 


MEANS 


The potential value bark 
raw material depends some ex- 
tent its origin. Thus, whereas one 
|of tannin for converting hides 
different use for the bark an- 
tree. There have been many 
searches such kind, which 
relatively small number have shown 
enough promise developed 
further, and these only some have 
moved ahead reach the point 
utilization. Quite often 
such new development 
ceived the basis what known 
the work others. 

This paper describes the more 
promising results obtained from 
|examination the potential value 
Pinus radiata bark raw 
material for the major component 
bonding agent for hot-pressed 
boards. Experiments show that 
technically feasible use extract 
this bark forming resin bonded 
particle boards without the 
addition comparatively expensive 
synthetic resins. Only further work 
and the test time will establish 
whether development such this 
has commercial future that would 
contribute the more satisfactory 


utilization bark. 


was noted that boards through 
which had been prepared from fur- 
nish stored for and days 
respectively, showed progressive 
water absorption, which 
cially marked for boards and 
Therefore, bulk lots furnish were 
not kept for over day before press- 


The pressing cycle was chosen some- 
what arbitrarily with initial pres- 
sure 1000 psi. designed consoli- 
date the mat rapidly and squeeze 


Types wood furnish: fiberized sawdust; dry 
fibers; selected sawdust; disintegrated planer shavin 


out bark extract before its 
lower pressure and breathing 
ted reduction the steam 
generated within the board. 


The bark-to-paraformaldehyde 
was chosen the basis 


work 


moisture content for the 
gave boards the 
appearance. higher moisture 
tent, bark extract was squeezed 
from the board, leading deposits 
thermoset resin caulplates, wire 
screen and press. lower 
ture content, there 
flow extract give well bonded 
surface even appearance. 


280° and 320° 
using furnishes with four different 
moisture contents within the range 
Moisture content test, 
fluences the physical properties 
was more dependent 
perature than moisture content 
fore pressing. Although 
possible discern any 
ference modulus rupture 
water absorption, boards 
320° were poorly bonded 
wire side, 


Data given Table for board 
with the use finer screens 
moduli rupture without there be: 
any marked difference water 
tion, but because board densities 
not determined there some unc 


tainty about this observation. Low: 
ing the bark content from 
percent produced boards with 


MAY, 19¢ 


4 
| | 


w On nuff Vn 


Notes: 1. Furnish A and B were different lots of fiberized sawiust. 
2. Pressing conditions for all boards except 9 and 14, 


Moisture test 
(total 


Mod, of ru 


Water Absorp- 
tion hr. 


Furnish C was dry fibre. 
Press temperature 280°F. initial squeeze of 1000 p.s.i. for 


10 sec., zero pressure for 20 sece, 250 p.sei. for 10 sec., zero pressure for 20 sec. and thereafter 250 peSeie 
with zero pressure for 20 sec. once in 1.5 min. up to an elapsed pressing time of 8 min. 
pressure was 30 seconds. 


3. Pressing conditions for boards 9 and 14; Press temperature 260°F, initial squeeze of 1000 peti. for % sec., 
zero pressure for 20 sec., then as above using 300 p.s.is instead of 250 pesei. 
pressure was 30 seconds. 


rupture and water absorptions ap- 
proximately percent lower and 
percent higher, respectively. 

For convenience, all boards detailed 
Table with the exception 
and 14, were produced using selected 
screen fraction sawdust that had 
been partially fiberized. Boards and 
were prepared using 
duced dry pulping radiata chips 
that had been The phys- 
ical properties, especially modulus 
these boards were more 
typical wood fiber board and em- 
phasize the importance 
strength the quality the wood 
derived component the board. 
noted this same connection that the 
apparent discrepancy modulus 
rupture between boards and be- 
lieved stem from the use dif- 
ferent lots fiberized sawdust, 
indicated. 

Apart from boards and the 
water absorptions recorded Table 
are undesirably high, particularly 
the cases boards containing per- 
cent bark. The addition 1.0 percent 
paraffin wax the board furnish 


TABIE 2: SCREEN ANALYSES 


| +5 | 


+10 | +36 +60 | +85! 


lowered the water absorption 
acceptable level without detrimental 
effect indicated the data for 
boards and 16. 


Bark Extract Bonding Agent 
Component 


Comments: survey bark lit- 
erature, index which has been 
compiled recently (15,16), failed 
reveal any where bark ex- 
tract-aldehyde resin had been used 
place synthetic resin bond build- 
ing boards. 

The use bark extract-aldehyde 
resins adhesives for wood veneer 
has been reported Dalton (8), who 
later extended his work (9) in- 
clude experiments with mixture 
paraformaldehyde and 
nin extracts radiata bark. 

Other work, western hemlock 
bark (21,22), showed that solubality 
the cold and yield extract were 
both increased extracting with 
dilute alkali instead water, but 
comment was made concerning the 
utilization these alkaline bark ex- 
tracts reaction with aldehyde. Re- 


PRODUCTS JOURNAL 


TABLE BARK EXTRACTION RATE 


Time to initial maximm 


Time to initial maximm 


cently patent (11) was granted for 
the preparation sodium salts 
bark extracts, especially from western 
hemlock using aqueous ammonia 
extractant. claim made regard- 
ing the usefulness any bark extract- 
aldehyde type resin, but reference 
made the fact that the bark ex- 
tract described will react with poly- 
methylol phenols form phenol-for- 
maldehyde Successful formula- 
tion thermosetting adhesives the 
exterior plywood type made from 
sodium salt western hemlock bark 
extract and polymethylol phenol the 
major component has been described 
separately (12). the same publica- 
tion, references are given other 
studies made the use bark ex- 
tracts plywood adhesives. Further 
recent experiments preparing ply- 
wood and wood laminates with ad- 
hesive which the 
component was radiata tannin, ob- 
tained cold water extraction 
finely ground bark, have now been 


reported (3). 


this present work particular at- 
tention has been given the hot 


Carbonate 


Aqueous 


Extract 


' 
bark 
q | \Hammermill 
ine bark 
(Bauer 


TABLE 4: SOD, CARBONATE EXTRACT AS A BONDING COMPONENT FOR FIBREBOARD 


Pressing time: Paraformaldehyde: 6.0% 0.D. wt. extract. 
Press temp.: 0.160-0.173 in. Board 880 sq.ft. 


ODW = Oven-dried weight. 


| Extr. Solids, t Moist. Content 


From Table will seen that 
when bark extract 
dehyde were used form 
resin bonding agent for smooth-one- 
side fiberboard, much percent 


Mod. of ture H Water Abs. | ‘. 


alkaline extraction radiata bark 
ingredient for bonding 
boards. Already survey the tan- 
nin content bark 
grown radiata had been carried out 
(10,13) using the method Hum- 
phreys (14) and experiences related 
extracting this bark had been out- 
Martin (17). Later work 
(18) showed that 95°C. 
extract with over solids 
cipitation, was necessary heat the 
solutions with sulphite. 


Initial Studies: 
bark for extraction this work, one 
factor borne mind was the known 
deleterious effect storage under 
damp conditions (17). Normally slab- 
wood bark was dried described 
the experimental part, but one 
occasion substantial sample damp 
bark containing enough particles 
prevent easy penetration air into 
the heap during drying, gave yields 
mal. believed that this lower yield 
arose from deterioration the bark, 
result drying over longer than 
usual period time elevated 
temperature under 
with poor air circulation through the 


heap. 


TABLE 


Press temp.: 


Caliper: 0.326 in. 


Another factor considered 
paring bark was particle size. this 
connection previous observation (1) 
that finely subdividing the bark 
radiata has important effect the 
yield extract, was confirmed. Screen 
analyses typical two methods 
cause yields were substantially higher 
when using the fine bark, was pre- 
ferred. 

From examples Table will 
seen that the rate extraction bark 
quite rapid that only short time 
temperature necessary. 

aqueous sodium carbonate 
85° C., extract for preliminary studies 
was obtained about percent yield 
percent solids concentration, 
outlined the flow chart. Such 
scheme can followed until the prac- 
tical limit reached. For example, 
was noted this case that filtration 
became appreciably slower the time 
five batches bark had been ex- 
tracted. Although extracts containing 
percent solids could sprayed onto 
wood particles, frequently more con- 
centrated extracts were obtained 
rapid evaporation under reduced pres- 
sure climbing film evaporator. 
Many boards were bonded aid 
these extracts shown representa- 
tive data given Tables and 


Board Extr. Solids | Paraformaldehyde Max. peSei Time (min, Moist 


since these experiments were cx- 
tensive perhaps under different 
tions less extract might 
achieve comparable results. 

above work was found that 
extract could replace bark powd 
bonding component for 
boards and the same time the 
earlier, could overcome. 


Table results for boards 
spectively the effect varying 
amount bonding agent, the 
tract paraformaldehyde ratio, 
the amount paraffin wax. 
creasing the amount bonding 
from percent. Variation ‘he 
paraformaldehyde bark extract 
did not appear very 
factor, and the addition some 
affin wax was obviously necessary 
avoid high water absorption. 


the extract for boards and 
dium-ortho-phenyl phenate 
added prior room temperature stor- 
age percent concentration for 
months. After this time portion was 
spray dried using inlet and 
temperature 240° and 100° 


CARBONATE EXTRACT AS BONDING COMPONENT PARTICLE BOARDS 


* Extract added as spray dried powder to freshly wetted particles ani paraformaldehyde. 


= 


79-9.6 0.6%0,71 1598 29.8 
5 0.7100 2569 26 
1966 
627-92 0. 70-0.77 2326 21.1 
58-763 0.69-0.73 2523 ee 2 
15 32 661 0.72 2096 3305 
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q 
7 
q di 
( 
( 
Water 
2.0 6.0 105 180 
5-8 4.0 6.0 105 180 
912 6.0 6.0 165 180 
13~16 8.0 6.0 105 180 
17-18 12.0 6.0 105 180 j 
19-22 8.0 ° 205 109 
23~26 8.0 3.0 205 109 
8.0 6.0 205 109 
35-38 8.0 409 
39-42 8.0 9.0 2.5 109 
43-46 8.0 12.0 205 4109 
8.0 6.0 109 
59-62 8.0 6.0 2.5 109 ' 


SODIUM CARBONATE EXTRACT COMPONENT FOR PARTICLE 


Press temp.: 

Extract solids or synthetic resin: 

Peraformaldehyde: 6.0% of 0.D. extract. 

Wax: 1.59 of O.D. Wood 

* Minutes at 220°F, after pressing. 
| No. 


° 


PeSeie) min, Press . Test 


' 8.4 


39 


400 


(1) ana (2) 


Caliper: 


Pressi Moisture (%0.D.W. ) Density 


1-32; boards 320°F. boards 37-39. 
8.0% of O.D. wood. 


e250-0.400 in. 


T 
Absorptian 

PeSeie 2 hr. 


0.89-0.92 3963 
0672-0674 3093 


0059 1653 


076-0081 


Conmerciol urea formaldehyde particle boerd resin re uiring respectively 


adéition and no addition of catalyst. 


(3)  Conmercial melamine-urea form:ldehyde particle board resin ;owder 


blendee dry with particles. 


stored for months room tempera- 
ture and then used boards and 
replacement for aqueous ex- 
tract. Although, there was appre- 
ciable difference between boards made 
using the stored spray-powder and the 
carbonate extract shortly before spray- 
drying, there was appreciable drop 
strength boards and com- 
pared with boards and This 
almost certainly associated with the 
unstable nature the aqueous car- 
bonate extract. Whereas this extract 
unstable, even the extent that 
percent solids could become almost 
completely insoluble hot water after 
standing four months loosely 
capped jars, the spray-powder showed 
bonding component after storage. 


dependence physical properties upon 
density. Boards higher density have 
been produced using furnish 
lower moisture content. 


The effect varying the pressing 
time and using two different consoli- 
dating pressures shown boards 
22. the pressing time was de- 
creased, the modulus rupture also 
decreased. 


showed gain modulus rupture 
when given post-pressing heat treat- 
ment, but the real gain masked 
both trend towards lower 
moisture content and slight rise 
density for longer heat treating times. 


typical those obtained 
using two different urea-formaldehyde 
and melamine-urea-formalde- 
resin for bonding particles are 
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These resins were used accord- 
ance with the recommendations 
their respective An- 
other group boards, analogous 
boards and having similar 
inter-relationship 
ties with bark extract resin bonded 
boards, was also produced using only 
4.0 percent either 
aldehyde synthetic resin. Except 
where melamine-urea-formaldehyde re- 
sin was used, the physical data for 
boards bonded with synthetic resins 
are apparently comparable with those 
obtained using bark extract-aldehyde 
resin. However, there appreciable 
difference the moisture content 
the board furnish and consequently 
the maximum consolidating pres- 
sure which the two classes boards 
were Furthermore, attempts 
press the bark extract class boards 
near percent moisture content were 
unsuccessful, Pressing boards compar- 
able and Table from furnish 
near percent instead per- 
cent moisture content led 
proximate decrease modulus rup- 
ture one third. 


Preparation and Study Dif- 
ferent The encouraging 
results obtained using 
bonate extract bark component 
the resin for bonding boards led 
studies aimed giving better 
was shown that, when bark 
extracted with 2.0 percent sodium 
carbonate, although the yield 
tract could doubled raising the 
temperature from 30° 60° in- 
creasing the temperature 90° 
was particular advantage. Fur- 
thermore, the extract obtained 60° 
was effective either the 
others bonding agent component. 


VISCOSITY—CONCENTRATION 


CARBONATE 

aautous 

- 00% CARB-SULPHITED 
10% - | CARE-SULPHITED 
28° - 2 0% CARB-SULPHITED 


° 


VISCOSITY 25°C, 


CONCENTRATION, %TOTAL SOLIDS 


Apart from extract yield, change 
viscosity with altered concentration 
and change viscosity during storage 
are interest (Figures and The 
former relationship value when 
considering the 
which extract should sprayed 
onto particles, while the latter indi- 
cative stability. 

was found that neither decreasing 
the amount sodium carbonate nor 
replacing such substances so- 
dium ammonium hydroxide so- 
dium borate led extract that was 
both more stable and less viscous 
percent solids. However, the effect 
sulphite alkali extract seemed 
advantageous. 

From Figure can seen that, 
assuming maximum viscosity and 
corresponding concentration above 
which impossible spray cold 
extract onto particles, the use 
phite permits extracts sprayed 
When extracting with 2.0 percent so- 
dium carbonate, for the alternatives 
adding 0.5 percent sulphite either 


FiIG.2 vViSCOSITY—TIME 


Extract 
2 8 %e CARBONATE Gor 20 
2 3% CARBONATE 
20% - 08% CARB-SULPHITED 
19% CARB-SULPHITED 
2 CARB + 0-9 SULPHITE 
ae@utous 


VISCOSITY AT 25°C, cp. 
n 


200 400 600 800 
TIME ELAPSED, HR. 


4000 
x a 
a 
° 
3500 
e 
4 a 
i 27-28 6.6 | 3156 253 500 
| 
° 
e 
a 
v 
a 
q 1000) 1200 
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TABLE BARK EXTRACTS 


the bark during extraction the 
dilute filtered extract before concen- 
tration (extracts and Table 7), 
viscosity-concentration data showed 
that the latter led extract 
lower viscosity comparable concen- 
trations, viscosity-concentration rela- 
tionship similar that for the latter 


was also obtained for extract pre- 
pared using 2.0 percent metabisulphite 
extractant (see extract 10, Table 
7). 

was found that the addition 
sulphite also improved 
can seen from Figure compar- 
ing the curves for the 2.5 percent so- 


dium carbonate extracts with those for 
the extracts had 
been added. 


noted that hot aqueous 
yield than carbonate extracts 
7), formed precipitate when the hot 
filtered extract cooled. the other 
hand, the filtrate including 
cipitate could concentrated 
clear syrup. This was relatively 


yeen 
encountered with aqueous 
other barks (24). 

Various Extracts Used 
ing Boards: the basis 
above study further data, ex. 
amples which are shown 
were obtained using selected 


rent 


EXTRACTS BONDING COMPONENT FOR PARTICLE BOARDS 


Press Extract solids: 4.0% 0.D. wood 


Consolidating pressure: 180 Pressing time: min. 


Density Test 


No. 


Mod. Rupture Water 
Absorption 


hr. 


1-2 
50.7 
1888 
7-8 1722 36.5 
carbonate-sulphited extract board test 5.4.-5.7 
12.8 0.68 915 


metabisulphite extract board test 5.0-5.2 


for boards. All extracts were 
ture contents. This enabled the 
ulus rupture maximum 
with optimum board furnish 


tract, from which 
tween extracts could made 
3). More extensive 
than Table were used 


the curves shown this figure 
which becomes apparent the 
best strengths were obtained usin: the 
2.5 percent carbonate, the per- 
cent carbonate-sulphited, and the 2.0 
percent carbonate plus 0.5 percent sul- 
The inherent variability the 
results makes difficult draw 


valid conclusion which 


these three gives 
boards. However, does appear that 
the extracts containing percent 
sulphite are probably better than the 
percent carbonate extract, 
view their greater stability. 
tract has the added feature 
viscosity high concentration. 
appears that the 
percent when using these 
tracts bonding component. 


the results obtained using 
bisulphite and 1.0 1.5 
bonate-sulphited extracts, both 
which failed lead the 
with Curve addition, the 
hour water absorptions 
modulus rupture were 
obtained from boards which 
ous extract was used bon 


4 

% 

a 
Aqueous extract board test 
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Press temperatuce, wax and parsformaldehyde: 


Extract solids: 


Pressing method A: 


Pressing method Bs: 


ard number 


ract solids 
_sture content, So 0.D.B. to press 


(a) 


) middle layer 1705 
(>) outer layers 5105 


overall 


(a) at test 


furnish 


«ssing method - time, mine 


TABLE 93 DISINTEGRATED PLANER SHAVING 


As in table 8 
of O.D. wood, using carbonate-culphited extract. 
Slow increase in pressure to 180 peseie in 3.5 min. 


Rapid increase in pressure to.180 pesei. in 0.5 min. 


Iot 1 Iot 1 
An15 


per 0.75 0.71 

pulped fibers and bark powder; dry-pulped fiber and bark ex- 
ity tract; selected sawdust and extract; planer shavings and 


36.9 


| ter absorption, fo in 2 hr. 


preparing the above boards with 
different extracts, number assump- 
tions, not all which are necessarily 
valid, were made choosing the ex- 
perimental conditions. However, be- 
cause the number variables in- 
tical viewpoint fix many 
sible. Thus, for example, was as- 
sumed the basis earlier work 
that the use 6.0 percent paraform- 
aldehyde oven-dry extract 
basis, and pressing time min- 
utes would reasonable for all ex- 
tracts. was also decided that 
attempt would made adjust the 
any extracts, including that 
the aqueous extract. 


Hardening agents other 
formaldehyde were investigated, 
indicated Figure Taking into ac- 
count the lower density the boards 
using 4.7 percent hexa- 
mine oven-dry weight extract 
basis, there obvious difference 
the results for the three different 


—— 


DIFFERENT EXTRACTS BONDING COMPONENT 


amounts hexamine tested. Compar- 
the former being the same Curve 
Figure shows that hexamine 
did not give results good 
formaldehyde, but with 
tracts hexamine may compare more 
Boards prepared with par- 
aldehyde and metaldehyde hardener 
were inferior comparable boards 
which paraformaldehyde was added 
the hardening agent. The resin ob- 
tainable co-polymerization bark 
extract with polymethylol phenol 
ratio 100:21 was considered 
bonding agent, but seen from Fig- 
ure for the conditions used this did 
not lead boards 
strength those where paraformal- 
dehyde was used hardening agent. 
The above ratio 100:21 was cal- 
culated the basis providing 
roughly two methylol groups for each 
formaldehyde molecule 
available from the amount 
formaldehyde normally used. 


20.6 extract; Board No. after sanding. 


From the above results, clear 
that the way which bark extract 
fluence its potential value com- 
ponent resin for bonding boards 
and that paraformaldehyde 
tested. 


Disintegrated Planer Shavings 
Boards: When preparing 0.75 inch 
thick bark extract resin bonded boards 
using disintegrated planter shavings, 
seen from Table the best results 
were obtained the combination 
two techniques, namely, closing the 
press rapidly possible and mak- 
ing board which the furnish for 
the middle had lower moisture con- 
tent than the outer parts. For the con- 
ditions tested, the combination both 
techniques gave boards with the best 
Considering the 
latter technique only, comparison 
boards with board shows that, 
lowering the proportion 
nish the outer layer from one-half 


DIFFERENT HARDENING AGENTS 
+ 0 5 Y{SULPHITE CURVE 2 HE xamine/2-5°/o CARBONATE EXTRACT 
A CARB.- SULPHITED B- 7-0 
0 CURVE3 -X AQUEOUS a 2000 
5 
a 
” 
| 4 
FURNISH MOISTURE CONTENT, BASIS 


FURNISH MOISTURE CONTENT, 0.0. BASIS 


~ 
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FRESH WATER 


WATER 


2.6 


3.6 


WATER 


7.1 


6.3 


322006; 


WATER 


8.8 


6800G. 


‘ 


one-fifth the total, the overall 
moisture content can substantially 
reduced with accompanying increase 
moduli rupture and elasticity. 


Experimental 

Bark: Bark Pinus radiata D.Don 
from 30-year old plantations 
area the North 
Island New Zealand was collected 
dislodged where sawmill 
slabs are conveyed chipper. That 
portion the bark passing through 
mesh screen was rejected. The 
accepted part was dried soon pos- 
sible loosely woven sacks, either 
top Coe-drier for about 
hours veneer kiln 160° 
170° Dried bark with moisture 
content percent was stored, 
without detection further deteriora- 
tion, for use instance 
suspected deterioration bark dur- 
ing handling discussed Dried 
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12.4% 


7.9 


bark was reduced size hand 
pass mesh screen and broken 
Bauer pulper fitted with 
plates. From this, finely ground bark 
was produced using the same ma- 
chine fitted with No. 6946 pattern 
plates set nominal zero clearance. 
Coarsely ground bark 
feeding slabwood bark through 
Bark 
analyses and yield 2.5 percent so- 
dium carbonate extract were used 
checks the comparable nature 
different lots bark. The tannin con- 
tent, method Humphreys (14), 
was 13.5 17.3 percent. 

Wood Furnish: 
were obtained screening radiata 
sawdust from selected crosscut saw 
converting For the boards 
Table excepting boards and 
14, the material passing 6-mesh 
the inch screen was fiberized dry 


laboratory Bauer pulper fitted with 
No. 6946 pattern plates set nom. 
The resultant coarse fibrous pulp was 
sampled for moisture content and 
stored polythene bags for use 
required. For boards Tables 
and and Figures and the 
dust fraction passing 6-mesh the 
inch screen, but retained 
mesh the inch screen was used. 
this was stored closed 
needed. For boards Table 
pulper fitted with 
The accepted particles either 
tained 12-mesh per inch 
after passing 2-mesh per inch 
per inch screen after passing 
per inch screen (lot 2). 

obtain fiber for boards 
cooker and pulped 36-inch 
disc Bauer fitted with No, 
tern plates operating 1400 
tions per minute. 

The wax used was “Mobilcer 
type emulsion. 


Flow Chart: the flow 
dry weight) containing 
sodium carbonate were used cach 
five (I-V) extraction 
lot bark was extracted twice 
then discarded. the first batch (1), 
fresh water 8.65 kg). was used 
for the first extraction, but 
quent batches, shown the vertical 
flow lines, the first extraction 
bark was carried out using extract 
from the previous 
each lot bark for both the 
and second extractions took 
minutes during which time the 
perature was raised 80° 
then the bark slurry was filtered using 
Buchner filter funnel, 
being kept for use 
second extraction each lot 
flow lines, the first lot bark 
dilate extract using 8:1 
bark ratio but, because the 
through each the four lots 
any given batch the overall 
bark ratio for the second 
was 2:1. Thus any given 
solids content the liquor from 
second extraction tended reach 
the first extraction. Therefore, 
liquor from the second extraction 
ternatively called the wash liquor, 


MAY, 19:0 


ob 
fre 
firs 
ne 
fo: 
rat 


e 
1.3 
5.2 
5220G. 
7.4% 
di 
1 ey 
i SC 
0 
( 
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eniently used without disadvantage 
oaking the volume filtrate 
ined from the first extraction 
bark, that required main- 
8:1 liquor bark ratio for the 
firs extraction fresh bark 
batch, Any excess 
8.0 with fresh water 
for the second extraction the 
Using the above proced- 
effective overall liquor bark 
for the flow chart was: 


uor bark ratio each batch 
number batches 


the extract being approxi- 
percent per batch. Apparent 
between the amount 
ingong and outgoing liquor for any 
batch arise from losses as- 
wetting the bark, and 
evaporation especially during vacuum 
filtration. 


Bark Extracts: Bark extracts 
Table was made extracting each 
lot bark twice using the same time, 
temperature, and liquor ratio. The first 
extraction was made.with solution 
the extracting chemical, and the sec- 
ond extraction was made adding 
only water, except for the sodium 
metabisulphite extraction. this the 
procedure was reversed, the first ex- 
traction being with water and the sec- 
ond with solution 2.0 percent so- 
weight bark basis. For the aqueous 
extraction there was little 
crease yield obtained carrying 
out second extraction shown 
and (Table which were ob- 
tained respectively single and dou- 
ble aqueous all extrac- 
tions, hot solvent (8.0 1.) was added 
the bark powder (2.0 kg.) 
stainless steel bucket, The mixture was 
stirred 60° for minutes and 
filtered. The filtrates from both extrac- 
tions were combined, after sampling, 
sulphite was added used, and the 
solution was evaporated the same 
day under reduced pressure 
inch mercury climbing film 
evaporator. For simplicity, the term 
has been used denote 
mixture sodium sulphite and sodium 
bisulphite equal parts weight. 
The indicated amount sulphite was 
the volume combined fil- 
trate was about 11.0 and took 
hours concentrate. The concentra- 
tion extracts was determined 
extractant used expressed 
oven-dry weight bark basis. 
Table the yields carbonate- 
sul extracts were determined be- 
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Viscosities extracts were deter- 
mined, 25° C., using 
Model Couette coaxial cylinder 
type viscometer operated five dif- 
ferent rates shear, whence aver- 
age five readings were obtained for 
calculating the viscosity extract 
centipoises, For viscosity-concentra- 
tion measurements number 150 
gram samples concentrated extract 
were taken with subsequent addition 
the appropriate quantity water 
bring each solution particular con- 
centration after thorough mixing. 
the case the concentrated aqueous 
extract, dilution was accompanied 
slight warming attain homogeneity. 
Unless stated 
measurements were determined 
sample extract left stand room 
temperature airtight glass jar. 


Board Preparation: 
Table were prepared weighing 
out portions bark powder and either 
fiberized sawdust dry fiber from 
bulk samples. the latter component 
was sprayed water adjust 
the moisture content percent 
oven-dried wood basis and cal- 
culated weight paraformaldehyde 
was mixed into the bark powder. This 
mixture was sieved into 
through 36-mesh per inch screen, 
the combined board components being 
thoroughly mixed tumbling 
polyethylene bag. disintegrate 
lumps; the board furnish 
passed through Bauer 
pulper fitted with 
after which was sampled for mois- 
ture. weighed amount this fur- 
nish, sufficient for square 
board, was evenly sprinkled into 
foot square deckle box placed 
polished steel plate. When 
evenly spread and levelled within the 
box the mass was consolidated 
pressing down with board cut fit 
neatly into the box, While maintaining 
the pressure this board, the box was 
removed. The board was then removed 
and the appropriate wire 
lowed steel plate placed top 
the mat. Pressing was carried out 
heated Archer labora- 
tory press, pre-heated the desired 
temperature. 

Boards Table were prepared 
essentially described above with pro- 
vision for extract and wax emulsion 
sprayed onto the dry fiber prior 
adding the paraformaldehyde. 


preparing boards Tables and 
wood particles were tumbled 
concrete mixer while mixture bark 
extract and wax emulsion was added 
from The extract had 
percent extract solids was added. 
the mixture wood particles, extract 


and wax emulsion was blended cal- 
culated weight paraformaldehyde 
powder. When using synthetic resin 
syrups (boards 29-39, Table the 
wax emulsion, water and syrup con- 
taining percent solids were mixed 
together prior spraying, after which 
the hardener was added dry 
powder. Spray-dried extract (boards 
Table and melamine-urea 
formaldehyde powder (boards 
Table were blended into particles 
just sprayed with wax emulsion con- 
taining sufficient water give the de- 
sired board furnish moisture content. 
Boards were formed deckle box 
described previously, and 
tween matched, polished, stainless steel 
caul plates preheated Archer lab- 
oratory press with platen temperatures 
indicated the tables, The time 
pressure was not more than seconds 
and for boards pressed 109 the 
pressure was maintained for the whole 
pressing time, but 180 400 psi. 
the pressure was maintained only until 
the desired degree consolidation had 
been reached indicated distance 
pieces. After that, the pressure was 
steadily released zero the end 
the pressing time. 

preparing boards Table 
and Figure wood particles were 
its side revolutions per minute 
while mixture percent solids 
wax emulsion and extract was sprayed 
onto the particles through hole 
the lid. The solids content the ex- 
tract added the wax emulsion was 
percent the case aqueous 
metabisulphite extracts and percent 
for other extracts. Boards referred 
Figure were obtained using the 
same press temperature, pressing time, 
consolidating pressure, amount wax, 
and amount resin solids Table 
When either paraformaldehyde 
metaldehyde was used the hardener, 
this was mixed into the 
cles powder, Hexamine and paral- 
dehyde being water soluble, were 
added the wax emulsion 
tract before spraying. Polymethylol 
phenol was mixed into the bark ex- 
tract the ratio for bark extract: poly- 
methylol phenol 100:21. Board 


Tables and 


Polymethylol phenol syrup was pre- 
pared small scale method 
analogous one recently described for 
preparation pilot-plant scale (12). 
The 
syrup had percent solids 

preparing layered boards 
Table essentially the same procedure 
described for boards Table and 
Figure was used for addition ex- 
tract, wax emulsion 
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dehyde disintegrated planer shav- 
ings, after the moisture content had 
been suitably adjusted either spray- 
ing water drying current 
air 220° The furnish for the 
outer layers was divided into two equal 
parts. Apart from using furnish 
moisture content appropriate the 
outer inner layer, and apart from 
differences noted Table forming 
and pressing techniques were similar 
those relating Table and Fig- 
ure 


Board Testing: After removing 
from the press they were left stand 
overnight the laboratory before test- 
ing. Strips board 1.75 inches wide 
were cut order determine break- 
ing loads using Bauer modulus 
rupture testing machine with 
pound per minute rate loading and 
8-inch span. The thickness each 
strip was measured the point the 
load was applied. From each 
board pressed, strips were obtained 
and these were broken with the 
one side and with the other side 
up. Modulus rupture was calculated 
from breaking load and caliper, the 
mean six determinations being re- 
ported the modulus rupture for 
particular Moisture content 
time testing and water absorption 
were determined using the 
1.75 inch samples cut from the 
pieces remaining after measuring the 
breaking loads. The edges samples 
were not sealed prior determining 
water absorption ambient tempera- 
ture with average water head 
inches. For 2.0 
grams shredded board were boiled 
ml. distilled water for 
minutes and cooled room tempera- 
ture. With the exception boards 
Table the average density each 
board was calculated from the weight 
and volume, the latter being deter- 
mined immersing, mercury, four 
0.75-inch strips cut from 
the pieces mentioned above. 

Boards Table after removal 
from the press were conditioned for 
two weeks percent relative hu- 
midity and 68° then cut into two 
11- 4-inch strips. The density 
each strip was determined 
weight and dimensions. The breaking 
load and deflection under load each 
strip were measured across 6-inch 
span using modified National Forge 
crush testing machine which the 
testing head moved 0.5 inch per 
minute. 


Summary 


Some success had been achieved us- 
ing powdered Pinus radiate bark 
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the major component bonding 
agent for dry felted smooth-one-side 
boards. Extensive studies have also 
been made both the preparation and 
production bark extract-aldehyde 
resin bonded particle boards. 


percent solids concentration with- 
out evaporation Extracts, 
prepared different temperatures with 
and without the addition reagents 
such sodium carbonate, sulphite and 
bisulphite, have been examined 
terms their viscosity-concentration 
relationship 25° C., and their sta- 
bility ambient temperatures shown 
viscosity-time data, Optimum ex- 
tract yields were obtained without loss 
quality relation end use, ex- 
tracting finely divided bark ele- 
vated temperature with aqueous sodium 
carbonate. The disadvantageous rela- 
tive instability such extracts can 
substantially overcome the addition 
sulphite. 


consisting wood particles, bark ex- 
tract, paraformaldehyde and wax emul- 
sion, and selection pressing condi- 
tions have been established the basis 
experimental results. Bark extract- 
formaldehyde resin 
boards have been prepared that are 
apparently comparable with those 
bonded with urea-formaldehyde resins. 
compare the relative effectiveness 
various bark extracts when used 
the major component resin for 
bonding particle boards, the modulus 
rupture maximum has been deter- 
mined from modulus 
board furnish moisture content data 
for number extracts. Tests have 
also been carried out using hexamine, 
paraldehyde, metaldehyde poly- 
methylol phenol alternative for 
paraformaldehyde. results 
showed that the method obtaining 
bark extract has appreciable influ- 
ence its ultimate contribution 
bonding particle boards and that para- 
formaldehyde the most satisfactory 
hardener. 


When preparing homogeneous bark 
extract-formaldehyde resin bonded 
boards has been found that the op- 
timum moisture content the 
nish about This has been 
reduced overall value approxi- 
mately percent preparing layered 
disintegrated planer shavings boards 
which the furnish used for the outer 
layers, representing about one fifth 
the total, had moisture content 
near percent. 


Conclusion 


Under appropriate conditions, 
probable that satisfactory bark extract- 


formaldehyde resin 
boards could produced using 
radiata bark source extract. but 
only further work can establish this 
more definitely. 
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World Situation, 1958 


The world timber harvest 1958 
increased 1,664 million from 
1,663 million reached 1957. 
Removals saw and veneer logs and 
the “other industrial wood” group 
were greater while pulpwood-pitprops 
and fuelwood volumes declined. The 
categories roundwood 
may compared regions 
Table (next page) 

The increase volume indus- 
trial wood removals since the begin- 
ning the decade has been greatest 
the USSR, with Asia and Europe 
following. the regions with highly 
cupies subordinate position the 
timber harvest. Central America, 
South America, Africa and Asia, how- 
ever, the bulk reported removals 
are fuelwoods. The relative import- 
ance fuelwood has declined dur- 
ing the past decade, from about 52% 
the total world removals 1948, 
about percent 1958. However, 
these fuelwood removal figures are not 
strictly accurate since large volume 
fuelwood remains unrecorded and 
unreported, being used for domestic 
the local inhabitants. 


Forests World Economy 


timber harvest rough value 
shown Table This cal- 
uses unit values based 
bal averages and much the data 
which they are grounded are in- 
However, the estimates are 
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significant that they show the direc- 
tion the change that took place 
the timber harvest 1957 and 1958. 
Values represented forest products 
other than wood (seeds, nuts, rubber, 


Table 2.—TIMBER HARVEST BASED 
ROUGH GLOBAL AVERAGES 


1957 1958 
Millions of US dollars 


Products of sawlogs*______ 14,900 15,300 
Other industrial wood. ‘ 900 900 


“Sawnwood, sleepers, veneers, plywood. 

»Paper, paperboard, fibreboard, particle board. 
cork, tanbark, gums, bamboo, reeds, 
etc.) and the values 
the forest are not included Table 


World Trade Wood Products 


Table shows that Africa still 
the region which exports the greatest 
proportion its industrial wood har- 
vest. Africa ships out primarily hard- 
wood logs while Evrope, the second 


Table 3.—INDUSTRIAL WOOD EXPORTS 
WORLD REGIONS 


Industrial 
wood exports * 
as percentage 


Region of removals 
Europe____- 38 
North America - 17 
Central America_ - 11 
South America__ 12 
Africa__ 45 
Asia - 8 
Pacific Area 7 
World 18 


products terms roundwood equiv- 
alents. 
exporting 
sends mostly processed wood and 
woodpulp and paper manufacturing 
plant products. far the total 
volume exports terms round- 
wood equivalent, Europe leads with 
74.3 million followed North 
America with 54.1, USSR, 10.8, Asia, 
7.9 and Africa 4.9 million 


The total value imports and ex- 
ports shown Table The saw- 
and veneer-log group exhibits the only 
comparison the detailed export 
values reported 1957. All other 
forest products registered losses ex- 
port values from the previous year. 


Table 4.—TOTAL VALUE IMPORTS AND 
EXPORTS WOOD REGIONS 


1958 


Total value 


Regions Imports Exports 
Millions of US dollars 
Europe 2,707 2,492 
North America 1,538 1,893 
Central America : 86 19 
South America 344 84 
Africa_ : 294 121 
Asia. 386 263 
Pacific area ; 168 39 
Sawnwood 


Production: The decline 
output the world’s sawmills which 
began 1955 has reversed position, 
(nearly 2%) from 1957. The great- 
est volume both coniferous and 
broadleaved sawngoods (97.2) was 
again produced North America. 
Except for Africa and Asia, all other 
areas showed increased output. 
rise from 1957 increased 
the output the USSR mil- 
lion m*, making the leader the 
producing countries. 

The USSR and the lead the 
production coniferous sawnwood, 
which comprised about 80% the 
total world sawnwood output. The 
report 
production shows US—15.1 million 
Japan—2.8, and 
France—2.3. 


Trade: Europe shipped nearly 
46% the world exports coni- 
ferous sawnwood, and North Amer- 
ica shipped 36%. Canada, Sweden, 
USSR and Finland respectively are 
leaders the exporting softwood 
1958. Europe leads North Amer- 
ica, USSR and Brazil the event 
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WORLD REGIONS 


Sawlogs, veneer Pulpwood Other 
logs and logs _and industrial 2 Region 
for sleepe rs pitprops __wood F uelwood— North 
Region 1948 1958 1948 1958 1948 1958 
Percentage of total removals Asia - - 

Africa ae 5 7 1 0.2 1 2 93 91 
Pacific area_--_ - 55 4 10 3 3 42 32 
World _ -- 30 35 11 14 8 7 51 44 


coniferous sawnwood, this report. 
The leading sawn softwood im- 
porter 1958 was the US, with 1.6 
while the United 
Kingdom, leader 1957, imported 
less than 1.3 million stds. 


Plywood 


Production: new record level 
was achieved the world produc- 
tion plywood 1958—almost 
million increase 1.2 mil- 
lion from 1957. the total 
was produced North America. 
US, Canada and Japan all showed 


increases percentage terms. 


Trade: The export 
ported for 1958 was 30,000 
greater than 1957, total 1.1 
million Europe and Asia both 
exported the largest volume, each 
415,000 Japan, Finland and the 
USSR were leading exporting coun- 
tries. 

The continues the lead- 
ing importer with 40% the 
world total. that from 
Japan, 11% from the Philippines 
and from Canada. 


Pulp 


Production: After reaching all- 
time high 50.32 million tons 
1957, the total world output 
wood pulp slipped 50.22 million 
tons 1958. North America and 
Europe, the two regions with the 
production, both showed 
small declines. provide capsule 
portrait the growth volume 
wood pulp production regions, 
Table shows the output the 


Region 1948 
U.S.S.R. + 3 
North America -- — 35 
Central America : 100 
South America__- ~—250 
Africa — 80 
Asia_- 135 
Pacific area_- 145 


*“Exports+ ; imports 
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Table 1.—CATEGORIES ROUNDWOOD REMOVALS 


Newsprint 


beginning, 
the recent decade. 


Trade: Europe leads the field with 
the largest 1958 exports, 4.8 million 
tons. North America exported 2.48 
million tons, slight decline from 
the 1957 level. Again, Sweden was 
the leading exporting country, with 
over 31% the 1958 world ex- 
port tonnage. Canada and Finland 
followed. The United Kingdom and 
the were the main importing 
countries all recent years. 
Spain reported nearly double import 
than 1957, while Japan imported 
only 28% the 1957 figure. 


Pulp Products 


Newsprint: The production 
newsprint declined 114% from 
1957, output 12. million 
tons. This the first decline 
over decade. Canada, US, and the 
United Kingdom slipped little, 
while Finland, Sweden and Japan 
reported some increased newsprint 
production. 


Paper other than newsprint: This 
group consists about 39% print- 
ing and writing paper. had 
production increase little over 
from 1957, with increases all 
regions except Africa and the Pacific 
area. The US, the Federal Republic 
Germany and the United King- 
dom continued lead 
tion. 


Paperboard: Over million tons 
paperboard were produced 
1958, making record year, and 
increasing the total over from 


Table 6.—PULP, PAPER, AND FIBREBOARD PRODUCTION WORLD REGIONS 


Net trade* 


Other paper 


Table 5.—PULPWOOD 


midpoint and end 


complete most the 


Paperboard 


1948 


PRODUCTION WORLD REGIONS 


Wood pulp production 


1948 1952 1957 
1,000 metric tons 


18,640 23 , 080 29 ,235 29 070 
8,155 9,865 14,320 14,180 

460 1,485 2,975 3,010 
987 1,959 2,756 
130 210 520 540 

100 180 235 

70 70 125 140 


the previous year. Since 1948, 
creased 79%. 


Fibreboard: record was set 
board totalling 3.6 million 
1958. Since 1948, the has 
risen 98%, with the and 
port. Compressed fibreboard ati- 
nues increase its share the 
the total reported production 


Trade: Total export 
pulp products were reduced 
11.1 million tons 1957 0.9 
million tons 1958, largely be. 
reduced exports int, 
printing and writing paper 
paperboard. Canada still leads with 
76% the world total, 
Finland. The US, again the 
newsprint importer, reduced its im- 
ports 309,000 tons from the pre- 
viously reported year, while 
United Kingdom, second this 
line, increased its intake. Regional 
trade balances for pulp products are 
shown Table 


Particle Board 


World production particle 
board increased from 800,000 tons 
1957 905,000 tons 1958. 
Over 61% the particle board 
production was Europe, with 
more than 31% the 
public Germany alone. 
data available for 1958 from ‘he 
US. Production statistics and 
figures for particle board are not 


Fibreboard 


1957 1958 1948 1957 1958 1957 1958 1948 1957 19 
Thousands of metric tons 
+155 +160 +510 +920 +835 + 30 - 45 ~ 50 +45 +115 + 
56 + 59 — 55 — § 64 

+770 +840 +225 +160 +150 +120 +225 +235 +40 + 20 + 
155 125 95 -130 —145 — § — 45 50 5 2 
405 —390 125 165 —155 — 40 — 35 45 10 
120 130 135 190 ~205 — 45 30 - 35 5 2 os 
215 ~190 135 —265 —250 — 60 60 25 
180 —170 130 90 120 -— 13 — 14 5 —- 1 + 
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PULPING 


cells and resin canals 
The proportion canal resin 
abies Karst. pulpwood. Svensk 
62, 16: 545-53 (Aug. 31, 
195 Swed. and Ger. 
no. 3071. 


conifers used for pulp mfr., natural 
canals. The canal resin freed and 
easily accessible chemicals, e.g., 
pulping, whereas the parenchy- 
cells wall long these walls are 
not subsequent pulp trmts. The 
total resin according these 
two is, therefore, fundamental im- 
for problems, such chem. 
and pulp deresination and pitch con- 
trol. The rel. proportion (by wt.) canal 
resin the total nonvolatile resin 
abies pulpwood has been detd. 45%, 
with considerable variations between trees 
but small variations between height levels 
within tree. The proportion volatiles 
freshly secreted (canal) resin has been 
occupies 0.34% the wood vol., 40% 
constituting radial and 60% representing 
vert. resin canals. The vol. the lumen 
radial and vert. canals and 55% 
the total canal vol., resp. All data re- 
ported are weighted av. values for stem- 
wood disks. Systematic variations resin- 
canal parameters from the pith the cam- 
bium these disks are illus., 
charac. features abies resin ducts are 
discussed. ref. [A.B.I.P.C. 


Hartler, N., and Ostberg, Impreg- 
nation chips} for sulfate cooking. 
Svensk Papperstidn. 62, no. 15: 
(Aug. 15, 1959). [Swed.; Engl. and Ger. 


sum. 


The effects chip size, pressing, wood 
moisture, presteaming, preimpregnation, 
and cooking temp. the amt. screen- 
ings obtained lab. kraft cooks were inves- 
tigated. theory kinetic conditions dur- 
ing sulfate cook presented, which 
the effects all factors can expressed 
single The lower this value 
the greater the probability crit. condi- 
tions leading high amt. screenings. 
Exptl. results were good agreement with 
this theory. Steaming facilitate chip im- 
pregnation recommended only excep- 
tional cases when other measure seems 
effective. must done with utmost care 
decreases pulp yield quality are 
avoided. Decreasing the chip thickness 
the simplest and safest way redg. the 
amt. screenings. Even where the amt. 
screen rejects acceptable, decrease 
chip thickness combined with increase 
Roe no. will beneficial that may 
the yield high-grade pulp. For 
lab. kraft cooks, chip dimensions 
the risk high screenings with 
Roe no. For cooking batches 
g., the chip width should re- 
mm. increase the no. chips 
minimize differences between 
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COMPOSITION BOARD 


Eisner, Karol, and Kolejak, Milan. 
Some problems the manufacture wood- 
particle board the method shortened 
pressing. Drevarsky vyskum no. 223- 
(1958); Referat. Zhur., No. 15: 
528 (1959). [Slovakian; Russ., Ger., and 
Engl. sum. Abstr. only available) 


the accelérated method wood- 
particle board pressing (or the method 
“steam the surfaces the board 
are sprayed with water the rate 100 
g./sq. m., then the board 
tween two hot tin plates. The upper plate 
mounted the press that the upper 
surface the board comes contact with 
the hot plate during the closing the 
press. Under these conditions the amt. 
water used for spraying the upper surface 
the board can increased 400 g./sq. 
press temp. 140° C., however, 
the best results are obtained water con- 
sumption 100 g./sq. Since the resin 
binder cured during storage, tight stack- 
ing the pressed board before cooling 
recommended. [A.B.I.P.C. 


Gorskii, Z., Pogrebnyak, F., and 
Ivanova, The use furfural resins 
constructional materials. Visnik Acad. 
Budivn. Arkhitekt. R.S.R. no. 
47-8 Referat. Khim. no. 
16: 483 (1959). [Ukrainian; Russ. sum. 
Abstr. only available} 


Phenol-furfural resin for use 
binder the mfr. wallboard and wood- 
particle board prepd. follows: 100 
parts (by wt.) cvryst. phenol, parts 
tech. furfural, and 13.3 parts sodium 
hydroxide are condensed for hr. 80° 
C.; the temp. then lowered 
parts 37% formalin and 10.3 parts 
25% ammonia are added, and the mixt. 
allowed stand for min. The 
50-60%, refractive index 
and stable for days. The binder 
(by wt.) softwood with 
parts water until foam formed (2-3 
min.), then adding gradually 166 parts 
and mixing for min. Wallboard 
and wood-particle board contg. ca. 10% 
had vol. wt. 0.81 and 0.80 g./cu. cm., 
water absorptivity and 8%, and 
bending strength 281 and 331 kg./sq. 
cm., resp. 30:7} 


Kalnin’, new method manufac- 
turing thermal insulation materials. Kholo- 
diln. Tekhn. no. (1958); Referat. 
Zhur., Khim. no. 17: 507 (1959). [Russ. 
Abstr. only available} 


description given process for 
the mfr. thermal insulation panels and 


molded articles from porous matls., such 
wood bark, chopped straw, and reed, using 
resin the bonding adhesive and 
polymerization catalyst. The props. prods. 
mfd. from the bark willow, pine, and 
cork oak are tabulated. 30:7} 


BYPRODUCTS 


Wafer, Joseph The outlook for tall 
oil production and consumption. Paper 
Trade 143, no. 48, 30!3 (Nov. 30, 
1959.) 


Possible future prodn. tall oil fore- 
cast 1965, and markets for tall oil 
prods. are discussed. The const. decline 
gum rosin prodn. and indications 
similar situation devg. wood rosin may 
lead tall oil becoming large factor 
alternate source supply rosin. 
though the pulp and paper ind. has con- 
tinued expand, not likely that kraft 
pine pulp prodn. will become sufficiently 
large permit tall oil rosin replace 
wood rosin completely. the protective 
coating ind., tall oil fatty acids have made 
considerable inroads due largely the wide 
price fluctuation soya bean oil with 
which competes. [A.B.I.P.C. 


Mednikov,F. Multistage treatment 
softwood shavings. Trudy Leningrad. 
Lesotekhn. Akad. no. 87: 49-54 (1959); 
Referat Zhur., no. 19: 441 (1959). 
Abstr. only available} 


Multistage extn. softwood shavings 
with gasoline, water, and alkali yields 
concentrate, medicinal 
ext., and wood wool (excelsior). 
scription given the equipment 
sary carry out the process, and the possi- 
bility indicated obtaining other end 
prods., such vitamin-contg. wood flour 


PHOTOMICROGRAPHY 


Larson, Philip (U.S. Forest Serv., 
Lake States Forest Expt. Sta.) Preparation 
small wood blocks 
graphy. Stain Technol. 34, no. 155 
(May, 1959). 

the prepn. small wood blocks for 
photomicrography, simple technique has 
been devised whereby the wood surface can 
made highly reflective and yet permit 
photographs extremely fine detail 
made. The procedure involves prepg. 
smooth cross-sectional surface sliding 
microtome, thoroughly drying the specimen, 
rubbing the prepd. surface glass plate 
covered with finely ground levigated alum- 
ina, removing the excess alumina powder, 
and polishing the surface soft cloth. 
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PULPING 


Dickson, George 
chine Co.), and Hensel, (Am. Pulp- 
wood Assoc.) Chip blanking can mean 
more chips for pulp mills. Paper Trade 
143, no. 44: 32-4 (Nov. 1959). 

chip blanking, excess lumber 
moved from board special cutters which 
make into valuable chips for pulp and 
paper. The new Stetson-Ross chip blanker 
described; the unit available top- 
head, sidehead, combination chipper and 


Echols, (U.S. Forest Service, 
Southern Forest Expt. Station). Estimation 
pulp yield and quality living trees 
samples. Tappi 42, no. 
11: 875-7 (Nov., 1959). 

The selection trees with acceptable 
growth rate and with high sp. gr. for seed 
orchards for controlled breeding de- 
pends upon accurate testing methods and 
std. method comparison, The wood 
quality index chart provides numerical rat- 
ings for comparing the past performance 
trees. may also used predict fu- 
ture devt. under certain known conditions 
growth. The index based the vol. 
segment stem for which only the 
diam. inside the bark need known, and 
age and sp. gr. which may detd. from 
large increment cores. gr. and ring-width 
measurements should made along diam. 
line through the pith and should include 
all the wood from bark bark. This 
ment cores mm. diam. from the hole 


each tree selected for testing. The cores 
are taken from opposite sides the tree 
height ft. above the ground. The 
removal large increment cores from the 
stems pine trees apparently has effect 
future growth and devt., but the holes 
should plugged reduce the exudation 
gum. ref. [A.B.I.P.C. 30:7] 


PROPERTIES 


Gukova, M., and Krylov, The 
effect cations different valences 
the electric conductivity wood. Nauch. 
Doklady Vyssh. Shkoly, Lesoinzh. Delo no. 


183-5 (1958); Referat. Zhur., Khim. 
no. 14: 474 (1959). Abstr. only 
available} 


Samples oak-, and aspenwood 
were dried const. wt. and immersed 
25% solns. sodium, barium, and alumi- 
num chloride and distd. water for 
hr. 20°C. For all wood species, the 
elec. conductivity the samples im- 
mersed distd. water increased slowly 
until the moisture content reached about 
30%, then continued increase rapidly. 
Impregnation wood with salt solns. re- 
the impregnation period, the the 
samples the various salt solns. was in- 
versely proportional the radius the 


salt cations. [A.B.I.P.C. 30: 


Horiike, Kiyoshi, and Kato, Shoshiro. 
The heat wetting wood. Hydrogen 
bonding and swelling wood. Japan 
Wood Research Soc. no. (Oct., 
1959). Engl. 


The heats wetting water and 
various org. solvents have been 
for sprucewood (Picea jezoensis 
30°C. The data suggested correlation 
tween the and the degree 
explained from the hypothesis that the 
bears direct relationship the int 
hydrogen bonding between the 
stituents and the swelling agent. 
the values observed for 


the 
pyridine deviated from this 
relationship, they could brought 
with the other data after correct: for 


hydrogen-bond energy. 


ref. LPC 
30: 


DECORATIVE 


Steklo; Byul. Gosud. Inst, 
Stekla no. (1958); Referat “hur, 
Khim. no. 17: 509-10 Russ, 
Abstr. only available} 


process recently devd. for the 


nates consists impregnating 
faced veneer from birch-, 


MUF resin (U.S.S.R. pat. 
50-65°C. for hr., and 


The lamination time 20-25 the 
pressure 20-25 kg./sq. cm. The sur! 
the laminate has smooth glassy 


ance, does not need polishing, -tains 
washed with cold hot water, 
not damaged contact with hot 
30: 


Plastic Glass 
Fabric Pliofilm 
Tinfoil Brakes 


Leather 
Rubber 


Metal 
Cork 


ADHESIVE 
PROBLEMS 


Our Laboratories are 
anxious work 
adhesive problems others 
have failed solve. 


have developed adhesives for 


Fibreglass 
Polythene 
Cellophane 
Concrete 


and many other materials. 


Write you have adhesive problem. 
Samples will submitted without charge. 


Hotel WAIKIKI BILTMORE 
CHICAGO MIDWEST HEADQUARTERS 
BOOKING OFFICE. 200 WALTON 7-6344 
World famed hotels—Teletype service—Television 


NEW TOWER 


California’s World Famous Resort overlooking the Blue Pacific where 
shire meets the from International Airport. 450 
ous rooms and bungalows, all with television and radio. Complete conventic 
facilities. Banquet rooms for 2,000, air-conditioned. Exciting 
Venetian Room and Cantonese Room. Swimming pool Beautiful 
and landscaped gardens. Rates from $8. Write William Donnelly, Gen. 


Across the HAWAII 


CREST GOOD LIVING 


JOSEPH JR., President 
Santa Calif. Hotel MIRAMAR 
San Jose, Calif, Hotel SAINTE CLAIRE 
| Long Beach, Calif. Hotel WILTON 
Albuquerque, N. M. Hotel FRANCISCAN Cincinnati, ©. Hotel SINTON 
| 


Washington, Hotel RALEIG 
Hartford, Cenn. Hotel BOND 
Pittsburgh, Pa, Hotel SHERWYN 


Denver, Col. Hotel PARK LANE 
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ADHESIVE PRODUCTS 
CORPORATION 
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Wide 


You make better product; you get greater produc- 
tion. Fifty-inch wide machines 
through nearly 100 f.p.m. compared with drum 
sander feed speeds about 20-30 f.p.m. And 
machine automation can greatly increase this rate 
since speed today limited primarily the ability 
the off-bearers grade and stack the panels. Wide 
belt sanding ideal for straight-line operations. 


BEHR-MANNING CO. 


NEW YOR 


DIVISION NORTON COMPANY 


BEHR-MANNING PRODUCTS: Coated Abrasives Sharpening Stones Pressure-Sensitive Tapes Floor Maintenance Products 
Machine Tools 
For Export: Norton International inc., Troy, New York, U.S.A. 


NORTON PRODUCTS: Abrasives Grinding Wheels 


In Canada: Behr-Manning (Canada) Ltd., Brantford. . 


elt sanding pays off for plywood—fast! 


You get more agressive cut: .006” birch. .015 
mahogany with 2/0 (100-grit) can 
polish matte finish sheen. And you get 
high 20,000 linear foot production fro one 

For copy our reprint, “Wide Belt 
the Plywood write Dept. FP-5. 


Refractories 
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